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FROM AN ORIGINAL ETCHING BY ERNEST D. ROT 


THE ROYAL COLLEGE OF SURGEONS, LONDON, was known in the 18th 
century as the Barber-Surgeons Company of the City of London, and later 
became the Company of Surgeons of the City of London. In the reign of 
George III it was made the Royal College of Surgeons in London by Royal 
Charter, and in 1843 by a further Charter became the Royal College of 
Surgeons of England, adding a Diploma to include Fellows. The degree of 
F.R.C.S. is recognized as one of the highest qualifications in surgery. The 
fine headquarters building in London, shown as it was before being partly 
damaged during the war, is situated near Fleet Street and the Law Courts. 


both practical and theoretical, is more complex and 

extensive today as continual advances in surgical 
technics are applied. J In the field of suture making, study to improve materials 
and advance methods of manufacture is an essential adjunct. In this field, Davis 
& Geck, Inc. has been an outstanding leader for more than thirty-five years and 
today is known throughout the surgical profession for its effective research and 
product development. Information of interest to surgeons and hospital authori- 
ties regarding D&G is contained in the following pages. 
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RESEARCH THE KEY 


Integrated research, co-ordinating develop- 


“ments in varied fields of science, and apply- 
ing them to a single project, has been an 
outstanding factor in today’s technological 
achievements. 


Davis & Geck, has at its disposal one of the 
world’s largest research laboratories. Here 
more than 450 scientists and technicians are 
working on diverse yet closely co-ordinated 
activities. This has enabled us to effectively 
apply this modern research principle to 
suture development. 


For example... methods devised for the 
study of synthetics have proven of great 
value in determining the structure of catgut 
strands ...experiments in electronics have 


THE TECHNOLOGICAL 


led to the development of an instrument for 


determining suture diameter with unfailing 
accuracy ...and spectrophotometry, origi- 
nally developed for dye standardization by 
measurement of light waves, now provides 
exact control over the most delicate processes 
in suture preparation. 


THE EXPERIENCE FACTOR 

In converting laboratory findings into prac- 
tical manufacturing processes, Davis & Geck 
draws upon a reservoir of experience result- 
ing from 37 years of specialization in the 
manufacture of surgical sutures. 


THE CRAFTSMANSHIP FACTOR 

Though technological improvements and 
engineering advances in equipment have 
contributed greatly to precision of many 
operations, manual skill remains an essential 
factor in many phases of suture production. 
Through years of large volume operation, 
Davis & Geck has built up a staff possessing 
the special skills and pride in workmanship 
that assure consistent adherence to highest 
standards of production. 
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Spectrophotometry provides exact control over delicate processes. 


Studies of strand structure 


assure high tensile strength. 


La 
fF 
| 
q 
j 


Skilled bigh product quality. 


THE CLINICAL ASPECT THE PRODUCT RESULT 

Close contact with developments in the surgi- These are the factors by which Davis & Geck 
cal field is maintained through a broad program maintains the highest standards of 
of clinical research, and by such activities asthe | suture-making and are accountable 
preparation of technical films for our Surgical _ for the accuracy of size, high tensile 
Film Library. These, coupled with other phases _— strength, uniformity of dimen- 

of a continuous and carefully planned program sions, compatability with tis- 

of product advancement and service contribute sues, and uniformity of be- 

directly to extensive product-in-use knowledge. havior which characterize 

This helps us to produce sutures that most D&G Claustro-Thermal 

closely meet the needs cf the surgical profession. and Thermo-Flex. 


Ve Sutures 


“This One Thing We Do” 
ss 
D & G SUTURES ARE OBTAINABLE THROUGH RESPONSIBLE DEALERS EVERYWHERE 


DAVIS & GECK, INC., 57 Willoughby Street, Brooklyn 1, N. Y. 
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A NEW BOOK SOLVING AN OLD PROBLEM 


“TREATMENT OF 
PERITONITIS 
and ITS AFTERMATH” 


—By THOMAS B. NOBLE, JIR., M.D., F.1.C.S. 


@ For the first time in the development of surgery, the surgeon 
is given a technique which has successfully controlled adhesions 
involving the small bowel. 


All the result of original and successful work by the author 
extending over a 20-year period. 


A successful method of treating multiple abscesses and multiple 
obstructions during acute, spreading peritonitis. /Ilustrated. 


Complete, 236 pages showing use of plication. 61 illustra- 


tions showing step by step, successful control of involved 
problems. Not a * but a new, proved control. : $6.50 


Order from Publisher . . . A. V. GRINDLE 
1128 Hume Mansur Bidg., Indianapolis 4, Indiana 
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Demerol hydrochloride, administered from thirty to ninety minutes pre- 
operatively, relieves much of the surgical patient's apprehension and reduces the 
amount of ane os hetic agent required to obtain a given depth of narcosis. The average 
preoperative dose for adults is 100 mg. injected intramuscularly, which may be combined 
with scopolamige or a barbiturate to assure amnesia. 

ompared with morphine, Demerol causes considerably less nausea and 
vomiting, and the danger of respiratory depression is greatly reduced. Unlike morphine, 
Demerol does fiot interfere with the cough reflex or the reflexes and size of the pupil. 
It does ‘not cause constipation, and urinary retention is less than with morphine. 


postoperatively, Demerol is a the majority of cases, 


in particular, fond most favorably fo this drug. The average postoperative dose for 
adults varies from 50 to 100 mg., administered by intramuscular injection or by mouth. 


Trademark Reg. U.S. Pat. Off. & Canada 


Brand of Meperidine Hydrochloride (lsonipecaine) 


Synthelic ANALGESIC SPASMOLYTIC + SEDATIVE 


Available for injection, ampuls of 2 cc. (100 mg.), in boxes of 6, 25 and 100; 
also vials of 30 cc. (50 mg. per cubic centimeter). For oral use in tablets of 50 mg., 
bottles of 25, 100 and 1000. 


Subject to regulations of the Federal Bureau of Narcotics 
WRITE FQOR DETAILED 


Winthrop CHEMICAL COMPANY, INC. 


Pharmaceuticals of merit for the physician ° New York 13, N. Y. ° Windsor, Ont. 
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General Information 


does not hold itself responsible for any 

statements made or opinions expressed 
by any contributor in any article published 
in its columns. 

Articles are accepted for publication with 
the understanding that they are original con- 
tributions never previously published. All 
manuscripts are subject to editorial modifi- 
cation, and upon acceptance become the 
property of THE AMERICAN JOURNAL OF 
SURGERY. 


T:: AMERICAN JOURNAL OF SURGERY 


A reasonable number of illustrations are 
supplied free of cost; special arrangements 
must be made with the editor and publishers 
for excess illustrations and elaborate tables. 

Reprints are furnished on order. Prices 
are quoted when articles are in page form. 

Material published in THE AMERICAN 
JOURNAL OF SURGERY is copyrighted and may 
not be reproduced without permission of the 
publishers. | 

Change of address must reach us by the 
15th of the month preceding month of issue. 


PREPARATION OF MANUSCRIPTS 


Text. Manuscripts are to be typewritten, 
on one side of the paper, with double spacing 
and good margins. The original should be 
sent to the editor and a carbon copy retained 
by the author. 


Illustrations. Illustrations must be in the 
form of glossy prints or drawings in black 
ink (never in blue). On the back of each 
illustration the figure number, author’s 
name and an indication of the top of the 
picture should be given. Legends for illus- 
trations are to be typewritten in a single list, 
with numbers corresponding to those on the 
photographs and drawings. Please do not 
attach legends to the pictures themselves. 


Bibliographies. Bibliographic references should 
be at the end of the manuscript, in alpha- 
betical order, and not in footnotes. Each 
reference should include the following infor- 
mation in the order indicated: Name of 
author with initials; title of article; name of 
periodical; volume, page and year. The 
following may be used as a model: 

Puaneur, Louis E. Indications and technique. 

Am. J. Surg., 25: 446, 1937. 
The author should always place his full address on 


his manuscript. 


The subscription price of THz AMERICAN JouRNAL oF Sur- 
cery, is $10.00 per year in advance in the United States; 
$15.00 in Canada; and $12.00 in foreign countries. Current 
single numbers $2.00. All Special Numbers $4.00. Prices for 
such back numbers as are available will be quoted on 
request. 


Address all correspondence to 


The American Journal of Surgery 


49 WEST 45TH STREET - NEW YORK 19 
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C ae a new quality Journal 


The American Journal 
of Medicine 


FIRST ISSUE—JULY 1946 


The publisher of The American Journal of Surgery takes pleasure in 
announcing another eminent quality journal—a publication in the field of 
medicine comparable in quality, size and format to The American Journal of 
Surgery. This new monthly magazine will present integrated seminars for the 
returning service doctor, provide for earlier publication of research from a 
clinical standpoint, and present many timely papers on post-graduate medi- 
cine. In short, it is our plan to publish the finest journal that can be produced, 
both editorially and typographically. 


EDITOR Francis G. BLAKE, M.D. 
Sterling Professor of Medicine and Dean School 
of Medicine, 
Yale University 


ALEXANDER B. GUTMAN, M.D. 
Assistant Professor of Medicine, 
Columbia University College of Physicians ARTHUR L. BLOOMFIELD, M.D. 
& Surgeons, New York Professor of Medicine, School of Medicine, 
Stanford University, San Francisco, Calif. 


EucGeEnr A. STEAD, JR., M.D. 
Professor of Medicine, School of Medicine, 
Emory University, Atlanta, Ga. 


ADVISORY BOARD 


WALTER W. PALMER, M.D., Chairman JosepH T. WEARN, M.D. 
Bard Professor of Medicine, Professor of Medicine, School of Medicine 
Columbia University College of Physicians Western Reserve University, Cleveland, 
and Surgeons, New York Ohio 


THE YORKE PUBLISHING COMPANY, Inc. 
also publishers of The American Journal of Surgery 


SUBSCRIPTION ORDER FORM 


THE AMERICAN JOURNAL OF MEDICINE 
49 West 45th Street, New York 19, N. Y. 


Please enter my subscription to the new monthly journal, THE AMERICAN 
JOURNAL OF MEDICINE. Subscription U.S.A. $10.00 per year. $12.00 Foreign. 
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AND SURGERY 


g Abdominal Wounds 
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PLACE TRUST IN Gurity CATGUT 


Controlled Absorption Pattern Compensates 
for Variables in Wound Healing 


Several clinical problems — among 
and Tensile Strengt 


them senescence—may slow the rate 
of wound healing. Senility apparently 
augments the lag period before fibro- 
blastic proliferation reinforces the 
wound. In the elderly patient, such 
proliferation is usually less intensive. 


Two Essentials 


Because of slower wound healing in 
the aged, it is important that the sur- 
geon have confidence in the dependa- 
bility of the absorption rate and the 
functional holding power of the suture. 
When these factors are uniform and 
predictable, they help compensate for 
the variables in wound healing. 


Built Up By Research 


Predictable absorption rate and more- 
than-adequate functional holding 
power, proved by thousands of ani- 
mal experiments (see graph), are 
characteristics of Curity Catgut. For 
the Curity Suture Laboratories have 
consistently endeavored to relate the 
processing of sutures to the qualities 
demanded in clinical use. To do so 


Curity Suture Laboratories 


Division of The Kendall Company, Chicago 16 


H...1O ESTABLISH A FINE BALANCE 
—OF NECESSARY CHARACTERISTICS 


of Curity Catgut in 2,400 Anima 
Experiments. 


Based on svernae strength of sutured 
muscle tissue (3 lbs. = 100% t). Curit 
Nonboilable Medium Chromic Catgu 
No. 1 was employed in rabbit muscle. 


tHowes, E. L.: Surgery, 7: 24-31, 1940 
LEGEND: Suture strength (__| 


1234567 8 9 10 14 


OAVYS ANIMAL 
* 45 MINUTES AFTER IMPLANTATION 


has taken years of research and ex- 
perience in collagen chemistry and 
the chromicizing process. 


That’s why you can choose Curity 
Sutures with confidence to help com- 
pensate for variable factors in wound 
healing. 

* * * 


The high FUNCTIONAL TENSILE STRENGTH of Curity 
Catgut is a definite advantage. In addition, no catgut of 
U.S.P. quality available today has higher INITIAL TEN- 
SILE STRENGTH than Curity Catgut. 
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for 
the AMERICAN-1075 


OPERATING TABLE 


is designed for instant attachment of the Hess* 
Transurethral Tray for cystoscopic and genito-uri- 
nary surgery. 


In its attached position, the Tray has complete drainage facil- 
ities. through a wire mesh screen for retaining excised tissue. 
The foot section of the Table, when instantly brought up 
level for supra-pubic work, completely clears the Tray which 
remains undisturbed in position. 


As accessory equipment, Comper Knee and Foot Rests 
provide for accommodation of the occasional ankylosed knee 
or hip joint and relieves cramping of the otherwise unsup- 
ported foot. 


The Hess Tray and Comper Knee and Foot Rests are avail- 
able with current Table orders when specified, at nominal 
additional cost. 


* Elmer Hess, M.D., Erie, Pa. 
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2 sTADER SPLINTS 
application of the Stadet External Reduction and Fixation 
: Splint assures firm control of the bone ends during the operation, 
and provides sufficient rigidity permit chiselling, sawing and 
rs cutting of the bone with no additional support of the fragments 
e inthe wound. 
° With the graft 10 place, these instruments can readily be 
. adjusted to provide firm impaction of bone fragments with- 
@ out employing any form of internal fyxation- 
Although the graft is rigidly with stadet 
Splints, the adjacent joints are freely 
For complete informatiom @ healthy growth of the graft and favoring early restoration 
write today the 
General Electric X-Ray Corporation gecti 
175, West Jackson Boulevard, er Splints are € ye, convenient 
chicago 4 illinois. 9538 y designed for most pone grafts. 
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(;RESCENT BLADES ARE SHARPER! 


rate an especially ™ 
ormiy fine grain str 
|.20 per cent. Secor 


Apparatus 
Used For 
Testing 
Sharpness 


THE MASTER HAND 
( DESERVES A 
MASTER BLADE 
rescent SURGICAL BLADES AND HANDLES 


1. SHARPER 2. MORE RIGID 3. BETTER 4. CLOSER 5. MORE ECO 
CUTTING EDGE IN SERVICE BALANCE UNIFORMITY NOMICAL TO USE 


10 
| The unusually keen cutting edge of Crescen 
: blac les is made possible by two factors: Bathe 
aa blades themselves incorpo gh | 
avality of steel, with a un va 
AV) ture, and a carbon content | ind, 
| 5 \ ithe cutting edge is ground to an extra acute angle 
| of bevel, made possible by the greater blade 
[a __ Now, recent independent laboratory studies 
Lm have confirmed Crescent’s superior sharpness, 
imploying a specially designed sharpness testing 
aachine, under conditions of accurate temperature 
: and humidity control, Crescent blades were shown. 
: ® produce longer cuts under the same initial force: 
-using blades bought in the open market from: 
3 & different areas of the country —from Maing 
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Urologists accepted the original Stedman 
Pump in 1937 as the first efficient induc- 
tion motor apparatus to provide ade- 
quate continuous suction in suprapubic 
work. It replaces and outmodes water- 
driven motors and cumbersome suction 
apparatus consisting of bottles and tubes 
DRAINAGE OF EMPYEMAS which require constant attention and 
CONTINUOUS GASTRIC DRAINAGE manipulation. The Stedman Pump is 
CONTINUOUS DUODENAL DRAINAGE vibrationless, odorless and utterly silent, 
GALL BLADDER DRAINAGE and when efficiently combined with 
ADAPTED FOR USE AS BREAST PUMP drainage accessories is indispensable to 
MANY the comfort of the patient. No more wet, 
soggy, sticky dressings. The savings af- 
fected in less soiled linen and frequent 
dressing changes will soon pay for the 

pump and its accessories. 

The induction motor suction pump is 
being further adapted to use as a breast 
pump, as an aid to drainage of empyemas, 
for continuous gastric and duodenal 
drainage, and in gall bladder drainage. 
It may prove valuable in other fields. 


SEE YOUR SURGICAL DEALER 


Write for Catalogue Hoe. 14 vert. 


suction” pump 
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THIS ESTABLISHED TRADEMARK TS YOUR GUARANTEE 
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GREATER ECONOMY 


... within arm’s reach 


FENWAL 
INSTALLATION 
capable of accommodating either 
large or small volume requirements, 


| prove a valuable budget-control 


@ WITH FENWAL EQUIPMENT—many 
progressive hospitals now prepare wee: 
enteral fluids for long-term storage, and 
control whole blood and plasma facili- 
. ties entirely independent of outside 
sources of supply . . . and with substan- 


tially lowered service cost to patients. 


PREPARATION APPARATUS 


REUSABLE CONTAINER-DISPENSERS 
AND HERMETIC CLOSURES 


ADMINISTRATION EQUIPMENT 


WASHING UNITS 


ORDER TODAY or write us immediately for further details — ce 


MACALASTER BICKNELL COMPANY. 


243 Broadway Cambridge 39, Massachusetts 


THE SOLUTION DESIRED AT THE INSTANT REQUIRED 
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Fenway Totay Fenway 
Ringey, 2500 092 2652 243.98 
Ringer, 1000 084 5787 485.69 
Norma, Saling 300 ce -06y 2436 148.60 
2 5% Ay pe, tonie Saling 200 228 15.05 
« 500 -083 30 2.49 
59, i, Ringer 2000 «, los 242) 254.2) 
5% Dextro., Ditty 1000 -100 45 1.59 
: 4% Boric 750 072 3786 272.59 
102% 100 O63 1779 12.0 a 
Jog, Sodium 206 123 22.87 | 
Wate, 30 -061 1086 96.25 
Vistitiey Wate, 50 063 252 15.37 
Pistite, Water -065 720 4%.89 
HOw Autoclave 1s Pound, 30 Min. 255, — 
FACTOR. Useg to Com. ed in e, 
Pute Unit Cost, ging tur, J 
2 ang labo, Cost, 
4, On ae 
: 84 VYING In Or $10,000.99 q 
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THE NEW 


ROGER ANDERSON ORTHOPEDIC TABLE 


HIS table is the only table that supplies flexion, extension, abduction, 
adduction and rotation all upon the anatomical axis. It is constructed 
of light weight anodized aluminum and designed to insure maximum 


strength and durability. 


This table provides for all fracture, orthopedic and surgical pro- 
cedures, hip nailing, skeletal and all other types of traction including 
vertical, transverse and longitudinal spinal traction, hyperextension of 
spine and application of all casts. 


The above photograph shows the patient on the table and the 
Goldthwait irons in position for hyperextension of spine. 


THE TOWER COMPANY, INC. 


5421 1st Avenve South, Seattle 8, Wash 


SURGICAL DiSTRIBUTORS, INC. s Please send Fracture 
120 S. La Salle St. , Chicago 3,111. STate 8456 ® Technic Booklet to: 
1681 University Ave. ,St.Paui4 ,Minn. NEstor 5872 H 

38 Park Row, New York 7,New York BArclay 7-6492 = Name 


FRACTURE AND SURGICAL EQUIPMENT 
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terra firma 


The management of hemorrhoids rests on 
solid therapeutic grounds when it achieves relief 


without resort to dangerous local narcotization 


or anesthetization. ‘ANUSOL”* Hemorrhoidal 
Suppositories contain neither anesthetic 

nor narcotic agents and so do not mask the 
symptoms of more serious rectal pathology. 
Quick, safe relief is attained by the removal 

of inflammatory pressure‘on the nerve endings. 
Burning and itching are soothingly abated 
while demulcent protection guards against the 


complications of bleeding and infection. 


Schering & Glatz, Inc., a subsidiary of 


WillamR NARNER and ($e. 113 WEST 18TH STREET, NEW YORK 11, N.Y. 


Boxes of Gand 12 
Hemorrhoidal Suppositories 


suppositories 
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for BRAIN, OBSTETRICAL and 


N the display cases of leading med- 
ical museums, many surgical instru- 
ments of earlier days, bearing the 
PILLING hallmark, testify to the sig- 
nificant contributions to Surgery made 
by Pilling during the past one hundred 
and thirty-two years. 


The modern Pilling instruments pic- 
tuted above, designed by acknowl- 


edged leaders in brain, obstetrical and 


general surgery, today embody the 
traditional qualities of authoritative 
design and superlative workmanship 
which have always distinguished in- 
struments made by the house of Pilling 
since its founding in 1814. 


\ 


Write today for illustrated literature 
describing Pilling instruments for 
Brain, Obstetrical and General Surgery. 
Address George P. Pilling & Son 
Company, 3451 Walnut Street, Phila- 
delphia 4, Pa. 


(1) P15150-51 Frazier Brain Retractors 
(2) P18486 Jones Scissors 

(3) P15424 Ferguson Suction Tube 

(4) P16992 Sweet Scissors 

(5) P15482 Adson Saw Carrier 


(6) P9170 Harris Mercury Weighted 
Tube 


(7) P20800 Kennedy Clamps 
(8) P9140 Miller-Abbott Tube 


INSTRUMENT CRAFTSMEN SINCE 1814 
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Completely effective therapeutic response (return to normal blood values) was obtained 
CLINICAL RESPONSE in an average of 13.7 days of Mol-lron therapy—whereas ferrous sulfate therapy failed 


to produce normal hemoglobin values even after an average of 20.3 days. 


GREATER AVERAGE -12 Gm. FeSO, 
DAILY 


HEMOGLOBIN INCREASE Note that the group treated with Mol-lron averaged a daily hemoglobin increase marke 
edly greater than the increase achieved with ferrous sulfate. 


MOL-IRON 


MUCH LOWER 2 £7876. FeSO 
AVERAGE | 
The group treated with ferrous sulfate ingested 100% more bivalent iron than the Mol- | 


INTAKE OF IRON lron treated group—yet in the Mol-lron group a return to normal blood values was achieved 
- whereas optimal response in the ferrous sulfate treated group was not accomplished in 


the period of study. 


| ey White's Mol-Iron is a specially processed 
co-precipitated complex of molybdenum oxide 
= _ mg. (1/20 gr.) and ferrous sulfate 
195 mg. (3 gr.). Available clinical evidence 
= indicates that it is not only tolerated 
much mofe satisfactorily than ferrous sulfate, 
4 but also that its use provides the striking 
a advantages charted below: 
| = Charts summarize results of controlled study of comparative 
: oS therapeutic response in post-hemorrhagic and nutritional hypochromic 
WHITE anemias. Series includes 49 cases treated with Mol-Iron, 21 with exsiccated 
LABORATORIES, INC. ferrous sulfate ; results are typical of those observed in treatment : 
of iron-deficiency anemias with White’s Mol-Iron. 
Pharmaceutical DosaGE: | or.2 tablets 3 times daily after meals, 
Manifacuarers Bottles of 100 and 1000 tablets. | 
NEWARK 7, WV. J. Ethically promoted—not advertised to the laity. 2 : 
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the right shape 


makes it 
a wither; 


— it’s the 
CUTTER SEDIFLASK, 
now with A-C-D SOLUTION* |] 


For peak plasma production and economy of operation, you 
just can’t beat the Cutter Sediflask! Now, with Cutter’s 
A-C-D Solution — which preserves whole blood up to 30 
days— it’s the ideal combination for amy hospital, amy size. 

During the war, it was determined that A-C-D blood, 
which had been stored for more than a few days, could 
not be centrifuged without greatly increased hemolysis. f 
Obviously, Cutter Sediflasks are the logical answer, because: 


1. Easy, natural sedimentation from blood not administered 
afforded by Sediflasks doesn’t within 30 days may be aspirated 
damage cells. Hemolysis is mini- off. Why not call your Cutter 
mal, with less free potassium distributor at once? 

likely to invade plasma. 


* Acid-Citrate-Dextrose. 
2. Sloping walls make for more Sar es 
eported by the Blood an asma De- 
complete sedimentation. Red partment, United States Naval Medical 


cells don’t hang up. School, Bethesda, Maryland. 


3. “Hourglass” shape reduces 
area of contact between cells and 
plasma. Maximum amount of 
plasma can then be aspirated off 
without centrifugation. 


With A-C-D Solution, plasma 


CUTTER LABORATORIES BERKELEY CHICAGO NEW YORK 
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baclerwosbatic 
When ubafax’ brang urgical Lubricant is used to facilitate . 
Manual examination by Way of the Natural 
Particularly urethra, bladder and Vagina, the Possi- 
bility of introducing infection is greatly Minimized. For 
‘Lubafax’ is an effective bacteriostatic barrier, Of 12 lubri. 
cant Preparations tested with the Standard agar plate method, 
_ i ‘Lubafax’ Was the only one that was bacterig. 
Static for three organisms tested, namely 
Staph, aureus, E. col; and ‘yphosa. This 
Se 1S One of Seven reasons why Lubafax emi- 
““\ nently fulfills all the exacting requirements of a 
800d Surgical] lubricant. In addition to its bacteriostatic 
Properties, ‘Lubafax’ Possesses 8Teater adhesiveness to moist 
warm struments, better Tetention of lubricating Power, 
\ Stability on Prolonged ©XPosure to heat and Cold, bet. 
4 ter 'ransparency and a wide Tange of Solubility Permitting 
easy Washing of struments and gloves, Available In tubes 
of 2 oz, and 5 oz. 
@ e 
\ \ ‘s 
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HEUMATOLOGISTS agree that in the primary stages of 
arthritis, when only the periarticular or other soft 


- tissues are affected, the pathologic changes are reversible and 


hence ultimate recovery is possible. 


The newer knowledge of arthritis—which emphasizes the 
systemic nature of the disease—is the basis for a more opti- 
mistic prognosis, even in the advanced stages of chronic 
arthritis when the osseous and cartilaginous changes have 


become irreversible. 


Though the roentgenologically discernible anatomic 


DARTHRONOL FOR THE 


J. B. ROERIG & COMPANY - 536 Lake Shore Drive 
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changes may be beyond repair, adequate systemic therapy, 
optimal nutrition, physiotherapy, and orthopedic measures 


can do much to prevent or correct deformities, relax painful 


spastic muscles, abolish pain, and restore useful function. 


Darthronol, because of the pharmacodynamic and nutri- 


tional influences of its nine active ingredients, warrants inclu- 


sion in the complete arthritis rehabilitation program. In addi- 


tion to exerting the favorable influence in arthritis attributed 


to vitamin D, Darthronol plays an important role in the aim 


to improve the general well-being, to correct the multiple 


systemic disturbances associated with chronic arthritis, and 


to restore the nutritional status to optimal levels—a truly 


rational approach to the rehabilitation of the chronic arthritic. 


EACH CAPSULE CONTAINS 
| 


Vitamin D (Irradiated Ergosterol) 50,000 U.S.P. Units 


Vitamin A (Fish-Liver Oil)....... 5,000 U.S.P. Units 
Thiamine Hydrochloride................. 3 mg. 
Pyridoxine Hydrochloride................. 0.3 mg. 
Calcium Pantothenate................... 1 mg. 
Mixed Natural Tocopherols................ 3.4 mg. 


(Equivalent in biological activity to 3 mg. of Alpha Tocopherol) 


Even when the osseous and car- 
tilaginous changes have become 
irreversible, a complete rational 
therapeutic program can accom-. 
plish much in abolishing pain, 
diminishing soft tissue swelling 
and restoring useful function. 


ARTHRITIC 


Chicago 11, Illinois 
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Announcing 
a New. 
Chemotherapeutic 
Agent 


The nitrofurans, a new class of antibacterials, 
are a recent discovery of Eaton Laboratories’. 
One, especially, is highly effective. This has 
been named Furacin, 


O,N CHNNHCONH, 


Furacin is bacteriostatic and bactericidal to 
many gram-positive and gram-negative bac- 
teria, and remains effective in the presence of 
body fluids. It is stable and low in toxicity. 


First Available in 
FURACIN 
SOLUBLE 
DRESSING 


Dissolved in a bland, water-soluble base, 
Furacin is first presented in Furacin Soluble 
Dressing, for topical treatment of wound and 
surface infections. This preparation liquefies 
at body temperature and is soluble in blood, 
pus and serum, which aids penetration to all 
parts of wounds. It is non-irritating, has a low 
index of sensitization and does not interfere 
with healing processes. 

The outstanding results of clinical trials in 
both military? and civilian® practice indicate 
that it possesses important advantages in com- 
parison with sulfonamides and penicillin used 
topically. 


Indications: 


Infected surface wounds, or for the prevention 
of such infection—infections of third and 
fourth degree burns—carbuncles and abscesses 
after surgical intervention—infected varicose 
ulcers—superficial ulcers of diabetics—second- 
ary infections of eczemas—impetigo of infants 
and adults—treatment of graft sites prepara- 
tory to skin grafting, and later, to prevent 
infection—osteomyelitis associated with 


Cr AS. compound fractures—secondary infections of 


1. Dodd, M. C. and Stillman, 
W. B., J. Pharmacol. & Ex- 


per. Therap. 82:11, 1944. 


2. Snyder, M. L., Kiehn, C. L., 
Christopherson, J. W., Mili- 


tary Surgeon 97:380, 1945. 
3. To be published. 


For literature on Furacin 
Soluble Dressing, write 
The Medical Director, 
Eaton Laboratories, Inc., 
Norwich, N. Y. 
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Serenium soothes inflamed genito-urinary  drochloride) halts the growth of most 
membranes while possessing low toxicity _ bacterial urinary invaders. Administered 
and a wide margin of safety. Effective in _ orally, Serenium tablets ease the patient's 
either acid or alkaline urine, this red discomfort and constitute an effective 
dye (diamino-4’-ethoxy-azobenzene hy- _—_ weapon against genito-urinary infections. 


SQUIBB 


TRADEMARK 
MANUFACTURING CHEMISTS TO THE MEDICAL PROFESSION SINCE 1858 


~ 
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Provides all 9 desired requisites as a superior 
therapy in thermal, acid and caustic burns. 


Provides for mechanical exclusion of air at site of burn e Insures 


prompt relief of pain « Aids in abating burn shock ¢ Bacteriostatic 
influence « Non-toxic effect « STIMULATES TISSUE REPAIR « Rapidly 
reduces inflammation and edema « Results in absence or marked 


reduction of scar tissue « Tends to shorten convalescent period. 


AVAILABLE FORMS 


AQUEOUS SOLUTION: 
Bottles of 8, 4 and 
1 fluid ounce. 
OINTMENT: 
Jars of 1 Ib. and 1 oz. 


ORDER TODAY through your 
surgical or hospital supplrer. 


HYDROSULPHOSOL is a true solution of sulfur 
bearing compounds resulting solely from the reduc- 
tion of flowers of sulfur by a catalytic process. In 
aqueous solution, it is capable of rapidly releasing 
its high concentration of sulfhydryl ion (-SH radical) 
in such form as can be effectively utilized by the 
body in the synthesis of sulfur-containing amino 
acids . . . functionally active in cell stimulation and 
directly related to tissue respiration and repair. 


Unlike the sulfa group and many other sulfur com- 
pounds, Hydrosulphosol is non-toxic when adminis- 
tered orally or topically applied in heavy concentra- 
tions, and will not result in damage to liver and 
kidney function. 
Reprints of scientific papers by authoritative 
investigators avatlable on request. 


Distributed by 


Gig REES-DAVIS DRUGS, INC. 


MERIDEN CONNECTICUT 
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Canada, Gehering Comporauen tin éd, Montreal 


TRADE MARK 


Hydrochloride, Abbott | 
For the Relief of Spasm and Pain in the Urinary Tract 


Amethone is a new Abbott synthetic compound that has a definite 
antispasmodic action on smooth muscle in many organs, especially 
those of the kidney, ureter and urinary bladder. @ Amethone has 
certain advantages over drugs formerly used to relieve spasm and 
pain in these structures, and is offered as a prophylactic and sympto- 
matic treatment for ureteral spasm and colic and bladder spasm. 
Its stability in solution is in contrast to many other antispasmodic 
agents, thus lending itself better to the treatment of conditions in 
which an injectable solution is desired. It has low toxicity and fewer 
side-effects than the known synthetic antispasmodic agents. 
@ Amethone is indicated for the prophylaxis and treatment of colic 
caused by spasm of the smooth musculature of the renal pelvis, 
ureter and urinary bladder as a result of urolithiasis, instrumenta- 
tion, retrograde pyelography, and indwelling catheters and packs. 
Amethone Capsules (50 mg.) are available in bottles of 25 and 
100. Amethone Solution (100 mg. in 2-cc. ampoules) is available in 
boxes of 6 and 25 ampoules. Literature will be sent on request. 


ABBOTT LABORATORIES, North Chicago, Illinois 
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nOW AVAILABLE 


Roche Park : hos 


trom destruction in the stomach. Per- Os- 


tablets 25, 000 units each, c are available’ in tubes 


LA ROCHE, INC, ROCHE PARK, ‘Nutt 


FOR DEPENDABLE ORAL PENICILLIN THERAP 


27 
a AS La 
cellent oral penicillin tablet can now be filled without 
ge delay. It is easy to take, stable, and well tolerated. 
Special long-acting buffers effectively protect its po- 


.-- plus dozens of other uses 


@ Pile on the work! J & J disposable 

Professional Towels can take it. Ideal for : 

use as hand towels... for wiping instru- | J & J 
ments... lining the baby scale... and | 


many other purposes. D is Pp @) ABLE 
Made of Masslinn*, a unique cotton | 

and cellulose fabric developed by John- | PRO FES S | O NA L : 
son & Johnson, they are amazingly soft ; : 
and absorbent. Economical too—use 
once, then throw away—no laundry bills. TOWE L S 

ORDER FROM YOUR DEALER a 

* Trade Mark. 


NEW BRUNSWICK, N. J. CHICAGO, 
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Specity ARMOUR 


Sutures and Ligatures 


In tying a knot, the skilled hands of the 
surgeon recognize instantly when the “end 
point” has been reached. It is that point at 
which the knot is tied down firmly and 
completely—the point at which there is no 
further yield, the point of complete security. 

To achieve this end requires a suture of 
balanced physical properties—a suture which 
will not break before it reaches the perfect end 
point and which is not too rigid to 

“tie down” completely. Armour surgical gut 

is outstanding as a suture material of fine 

tying qualities. You may judge the qualities for 
yourself only by actual trial. A sample 

will be sent gladly to hospitals, physicians 


and surgeons upon request. 


THE ARMOUR LABORATORIES 


CHICAGO 9, ILLINOIS 


GOOD SURGERY DEMANDS THE BEST IN SUTURES AND LIGATURES 
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McNei Paborat@er 


I, the many gynecological and obstetrical conditions which 
require symptomatic relief of pain and reduction of nervous- 
ness and excitability, Aspirocal is the logical combination of 
analgesic-sedative-antispasmodic medication. 


Each Tablet Aspirocal Comp. contains: 


Butisol (5-ethyl-5-secondary butyl 


Butisol has a quick, long-continued sedative action with little 
tendency toward the familiar barbituric “hangover.” In com- 
bination with acetylsalicylic acid and calcium. gluconate, 
more effective analgesia is provided. 


Aspirocal is indicated in dysmenorrhea, headache, neural- 
gia, etc.,—wherever sedation and analgesia are required. Sup- 


plied in bottles of 100, 500 and 1000 tablets. Caution: Use 
only as directed. 


OR AT £29 
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For pernicious-anemia patients who prefer oral medi- 
cation and who utilize the antipernicious principle 
when taken by mouth, ‘Extralin’ (Liver-Stomach Concen- 


trate, Lilly) is especially indicated. The high thera- 


peutic efficacy of ‘Extralin’ per unit of weight simplifies 


treatment, produces prompt response, keeps the 
maintenance dosage small. ‘Extralin’ is clinically stand- 
ardized, and provides the physician with a valuable 


agent for prolonged treatment of a chronic disease. 


Ett LILLY AND COMPANY, Indianapolis 6, Indiana, U.S.A. 
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* Trademark Reg. U. S. Pat. Off. 
1,J.A.M.A, 129:74 (Sept. 1) 1945 


In hunger, half a loaf may be better than none, but for vita- 
min deficient tissues “indiscriminate administration of large 
amounts of individual members of the B complex, particularly 
thiamine, may lead to other deficiencies.”! Solu-B* delivered 
by muscle or by vein brings to deficient tissues all major crys- 
talline factors in a massive dose totaling 325 mg. of B complex 
factors balanced to approximate the ratios in which they occur 
in good, nutritionally adequate diets. 


Each vial of Solu-B contains: Pyridoxine Hydrochloride. . . 5 mg. 
Thiamine Hydrochloride . . . 10mg. Calcium Pantothenate . . . . 50 mg. 
10mg. Nicotinamide........ 250 mg. 


FINE PHARMACEUTICALS SINCE 1886 


Available in packages of 5 (10 cc.) vials with 5 (5 cc.) ampoules Solu @ k 
sterile water; and in packages of 25 vials without diluent. 
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FROM THE PAINTING BY RICHARD LANTRY PARTINGTON COURTESY, AMERICAN COLLEGE OF SURGEONS 


pun B 


1855-1931 


Master Surgeon, Author, and noted Lecturer. A Founder, and later President, American College of Surgeons; John 
Rhea Barton Professor of Surgery, and later Emeritus Professor of Surgery, University of Pennsylvania School of 
Medicine, and Professor of Surgery of the Graduate School of Medicine; Surgeon-in-Chief of Lankenau Hospital; 


Author of “Surgical Anatomy of the Human Body” (3 volumes), “Appendicitis,” “Surgical Anatomy of the 
Head and Neck,” “Enlargement of the Prostate,” and “Surgery of the Upper Abdomen” (with A. P. C. Ashhurst). 


From the series, Great American Surgeons. Reproductions suitable for framing sent free on request to: 


ETHICON SUTURE LABORATORIES, DIVISION OF JOHNSON & JOHNSON, NEW BRUNSWICK, N. J. 
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ETHICON 


HAS UP TO 25% GREATER STRENGTH 


Knot-Breakage Further Minimized 


Suture strength is most essential to the surgeon 
when the knot is being tied. This is the time of 
greatest strain. Ethicon’s increased strength will aid 
in further reducing knot breakage. 


@ Here are 3 new contributions to your surgical 
technic: 


1. Knot-breakage reduced by increased tensile 
strength. 


2. Foreign body reaction reduced. Many sur- 
geons will find smaller sizes adequate. 


3. Catgut now usable in many new situations, 
with the smallest sizes ever made (6-0 and 5-0). 


INCREASED STRENGTH 


New exclusive processes developed by the 
Ethicon Laboratories have resulted in increases 
in tensile strength as high as 25% greater than 
any other catgut suture meeting U.S.P. diam- 
eter specifications. 

Knot breakage is further minimized. The 
amount of pull exerted in knot-tying varies 
widely among surgeons. Those whose technic 
makes maximum demands on a suture’s 
strength will have less breakage with the new, 
stronger Ethicon strands. 


USE SMALLER SIZES—REDUCE REACTION 
It is now generally accepted that the greater 


the amount of suture material embedded the 
greater is the tissue reaction. 

Smaller sizes of catgut retain their integrity 
longer than larger sizes. The larger the suture, 
the greater the increase in phagocytosis and 
enzymatic digestion. The smaller sizes arouse 
decidedly less foreign body reaction, hence they 
maintain their integrity longer. 


RELATIVE VOLUME CONTENT 


SIZE 2 
(x 19) 


SIZE 1 

27% Less volume than Size 2 
SIZE 0 

29% Less volume than Size 1 


SIZE 00 
36% Less. volume than Size 0 


Foreign Body Reaction Reduced. The above chart 
shows possible reductions in amounts of suture ma- 
terial embedded in tissue when smaller sizes are used. 
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ETHICON’S LABORATORIES 


FOR THE FIRST TIME...TRUE 6-0 AND 5-0 CATGUT! 


New Fields Opened for Absorbable Sutures 


Gastric MUCOSA 


1 tion 
Minimal foreign body 
antage 
is a great adv = 
absorbable 
In tissues where the - a 
eds rapidly, 
rocess procee 
the gastric 
chromic catgut should Pp 


excellent. 


© Exceptionally fine-gauge sutures that are 
absorbable answer a long-felt need of many 
surgeons. Ethicon now offers such sutures 
in a standard, dependable material—Catgut, 


EYE SURGERY 


A suggested use of 
Ethicon 6-0 Catgut 
1S IN operations on 
the eye. The illustra- 
tion shows a method 
of suturing the lim- 
US Section in extrac- 
tion of senile cata- 
Tact. 


SALPINGOSTOMAPLASTy 


When delicate tissues 
are being sutured, the 
new finest gauge absorb- 
able catgut Permits a 
more refined technic for 
in salpingosto- 
maplasty as do 


6-0 and 5-0, both strictly U.S.P. gauge, and 
with tensile strength up to 60% greater than 
U.S. P. requires. They have received exten- 
sive clinical tests by leading specialists. 


Current demands for Ethicon Tru-gauged Catgut Sutures are so great that a small part of our pro- 
duction includes hand-polished material. An increase in processing facilities will soon assure a 
quantity of Tru-gauged Gut sufficient to meet all demands. 


ETHICON 
Cu luv 


Yor & wery Surgical Procedure 
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For closure the sur bn frequently 
selects black braided silk. 


When silk sutures are indicated 


@ Where prolonged holding tension and minimal tissue irritation are de- 
sired, make Ethicon Tru-Formed Black Braided Silk your Suture of choice. 

Ethicon Silk averages as high as 20% stronger than ordinary surgical 
silk, as shown by independent laboratory tests. It gives the surgeon the 
maximum degree of holding power with the minimum amount of foreign 
material. 

The gauge, or diameter, of a silk suture is closely related to its strength. 
U.S.P. specifies diameter tolerances, which are strictly observed by Ethicon. 
Non-Capillary. Serum-Proof. Non-Toxic. Does not adhere to tissue. 


@ One secret of Ethicon Silk uniformity is its 
unique construction, which results in a “Tru- 
Formed” strand that retains its cylindrical struc- 
ture. 


BLACK-BRAIDED 


TRU-FORMED SILK 


ETHICON SUTURE LABORATORIES 
Division of Johnson & Johnson, New Brunswick, N. J. 
World’s Largest Manufacturer of Surgical Catgut 


Suture Laboratories at New Brunswick, N. J.; Chicago, IIl.; Brazil; Argentina; England; Australia 
Copyright 1946, Johnson & Johnson Printed in U.S.A. 
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Editorial 


CARDIAC DISEASE AND CESAREAN SECTION 


ARDIAC disease is an important 

cause of maternal mortality. In 

several well conducted obstetrical 
clinics, it ranks fourth in frequency as a 
cause of maternal death, following hemor- 
rhage, infection and toxemia. Janssen be- 
lieves that each year in the United States, 
1,000 puerperal deaths are due to heart 
disease. Exact figures are not available, 
except as published in maternal mortality 
surveys. 

The controllable factors of mortality will 
be found more readily in the problem of 
antepartum care than in the conduct of 
delivery. General interest is comparatively 
recent, yet so acute that active cooperation 
of the cardiologist, or experienced internist 
is now widely accepted as essential. In 
the event of serious break in compensation 
during pregnancy, insistence upon hos- 
pitalization to the end of term, no matter 
how far off that may be, is necessary. In 
some circumstances, that may not be 
practical, yet the obstetrician who is 
willing to share the risk of home care 
weights himself with grave responsibility. 

Since a great many women with cardiac 
disease have been successfully delivered 
by the vaginal route, many misconceptions 
are rife. It is commonly said that short 
labors and small babies may be anticipated, 
and that a considerable loss of blood is 
common and even good for them; and, 


since there is reason to believe that they 
stand surgery well, it is thought that 
cesarean section presents no special prob- 
lem. There is no evidence to support any 
of these notions. 

In the more serious cases, as the circula- 
tory burden of pregnancy increased, it 
has seemed reasonable to induce premature 
labor in order to lessen the risk of deliv- 
ery at term. The high mortality which fol- 
lowed this method of treatment has 
resulted in greatly imcreased incidence 
of cesarean section and higher maternal 
mortality. 

Now we know that spontaneous im- 
provement toward term can be anticipated 
with confidence, so induction of premature 
labor is clearly contraindicated; and there 
is excellent evidence that the mortality 
associated with cesarean section is much 
higher than for pelvic delivery. The 
incidence of cardiac failure itself, as well 
as embolism, hemorrhage and sepsis is 
higher too after abdominal delivery. Many 
clinics, however, remain unconvinced and 
continue to perform cesarean section for 
serious rheumatic heart disease. It is 
true that the case for and against abdom- 
inal delivery can not yet be supported by 
citing parallel cases in large numbers, yet 
it is clear that enthusiasm for cesarean 
section Is waning. 

The patient with heart disease is a poor 
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risk for cesarean section, whatever the 
reasons for this may be. 

To say that this method of delivery 
still has a place in the treatment of those 
women who fail to improve under critical 
supervision is fallacious. If a cardiac 
patient should die undelivered in the latter 
months of pregnancy, it does not mean 
that cesarean section would have averted 
the fatal outcome. Unfortunately, she 
would have been a poor risk for pelvic 
delivery as well. There will always be fatali- 
ties. To perform cesarean section in order to 
sterilize a patient, who might better have 
been delivered from below is not good 
sense. 

The essence of success in the manage- 
ment of pregnancy complicated by rheuma- 
tic heart disease is good antepartum care. 
No obstetrician should be willing to assume 
responsibility for pregnancy complicated by 
serious rheumatic heart disease unless an 
experienced internist shares it with him. 
Functional evaluation, spontaneous labor, 
critical supervision of the first stage of labor 
and shortening of the second stage are 
important. 

Cesarean section is contraindicated for 
cardiac disease. However, the obstetrician 
need not be told that obstetrical problems 
like pelvic dystocia, over-large fetus or pla- 
centa previa must be solved satisfactorily 
and cesarean section may be necessary. 

In Brooklyn the Committee on Maternal 


Editor ial May, 1946 


Welfare of the Medical Society of the 
County of Kings invites all physicians to 
participate in its monthly obstetrical con- 
ferences at which the controllable factors of 
maternal deaths are discussed. No formal 
assignment of preventability or responsi- 
bility is ever assigned to any physician or 
hospital. The purpose of these conferences 
is purely educational, in a deliberate effort 
to influence local trends of practice. Inter- 
est has been well maintained for a period of 
ten years. 

A recent meeting of this Committee was 
devoted to a review of maternal deaths due 
to rheumatic heart disease. Three able car- 
diologists, representing Brooklyn hospitals 
in which obstetrical cardiac clinics are con- 
ducted according to the standards of the 
New York Heart Association, participated 
actively in the discussion. They were of the 
opinion that cesarean section is contraindi- 
cated for rheumatic heart disease. It is diffi- 
cult to believe that this meeting will not 
havea profound effect upon obstetrical prac- 
tice in Brooklyn. Similar meetings in other 
large urban centers, in which the statistical 
trend of puerperal mortality should approxi- 
mate national experience, should influence 
obstetrical practice and further reduce the 
maternal death rate. Performance of cesar- 
ean section for rheumatic heart disease 
should be discouraged. 


CHARLES A. GORDON, M.D. 
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BONE GRAFTS IN NON-UNION OF WAR FRACTURES 


Lieut. Cot. SPENCER T. SNEDECOR 


AND Major Francis L. Corrry 


MEDICAL CORPS, ARMY OF THE UNITED STATES 


~JON-UNION of fractures with gross 

defects in the long bones is a com- 

mon occurrence among the shat- 

tering injuries of war. To correct these 

structural problems bone grafts are the 

most valuable and useful aid in the 
reconstructive surgery. 

This article describes the observations 
of our practical experience for the past two 
years with the use of bone grafts in frac- 
tures of the long bones at the Valley 
Forge General Hospital. A wide variety 
of problems caused by weak union, 
mal-union, non-union or gross defects 
have been met by inserting bone grafts. 
No fixed concepts have been applicable 
to all cases. Many sources have been used 
for the donor bone and varied technic 
have been utilized to meet the individual 
problems. 

Illustrative cases are shown to demon- 
strate the three general purposes of these 
grafts: (1) to promote union across a 
fracture site, (2) to bridge a gap in the 
bone due to loss of substance, and (3) to 
reinforce weak bone. 

In this type of reconstructive surgery 
time and care must be taken preoperatively 
to analyze and evaluate all of the following 
factors: (1) timing, (2) skin surface, (3) 
bed, (4) source, (4) type, and (6) fixation. 

Timing. The proper time to operate is 
a flexible quantity. First, the general 
condition of our patients usually per- 
mitted early consideration of operation 
because the recuperative powers of youth 
are amazingly rapid. Only occasionally 
did an operation have to be delayed in 
order to build up their general condition. 
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Secondly, the time when it became cer- 
tain that spontaneous union would not 
take place was indefinite. Reasonable bone 
contact and control of infection often 
resulted in union, even if delayed. For 
this reason it was frequently not easy to 
make a decision. For example, two patients 
with delayed union of the tibia were 
operated upon with intent to perform 
bone grafts. In both instances unexpected 
abscesses were found at the sites of the 
non-union. The pus appeared innocuous, 
but yielded positive cultures of Staphlo- 
coccus hemolyticus. As a safety procedure 
the ends of the bone fragments were 
cleaned up and saucerized. They were 
then placed in fair apposition, the wounds 
were left open with light packing, and the 
Jimbs were incased in plaster. Union fol- 
lowed in both instances. Whenever in 
doubt the delay of conservative treatment 
sometimes resulted in union. 

Thirdly, the hazard of infection in these 
compound wounds was theoretically never 
past. A practical general rule was to allow 
the lapse of eight to sixteen weeks after 
all visible infection had ceased and the 
sinuses had closed. Even this guide was 
permissible only with the routine use of 
penicillin pre- and postoperatively. It 
was far better to wait and be safe. If the 
graft failed because of infection, it would 
be six to twelve months before another 
procedure could be undertaken. Further- 
more it usually happened that the best 
bone donor site had been used up fruit- 
lessly. Fortunately very few failed. 

Skin. A factor of tremendous impor- 
tance upon which so much of the recon- 
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structive surgery hinged was the skin overlooked. But it was found that it is not 
surface. It was repeatedly shown that the only necessary to have a good surface 
covering above the graft was of vital covering above the graft, but also healthy 


A B Cc 
Fic. 1. Case 1. A, shrapnel wound occurred in Sicily. Non-union of the clavicle followed a compound 
fracture with loss of substance. B, a graft from the tibia was applied as an onlay and was fixed 
with four screws. C, screws were later removed because they were tender beneath the skin. 


significance to its life. Any real amount of 
scar tissue above a graft was prohibitive. 
Since the plastic surgery service had always 
offered close codperation with this work, 
it became an inflexible rule not to perform 
a bone graft unless skin and subcutaneous 
fat covered the area without tension. In 


blood-bearing tissue around all of its other 
sides. In the severely destructive wounds, 
usually caused by shrapnel, healing took 
place with the formation of a large amount 
of dense scar tissue. Often there would 
be a hard, almost bloodless, mass through 
and through the arm or leg, the hand or 


A 


B 


Fic. 2. Case 1. A, injured at El Guettar, North Africa, 
when a jeep hit a land mine. The compound fracture of the 
humerus resulted in non-union because of interposition of 
tissue. B, a cortical graft from the tibia was inlayed into 
the upper fragment and onlayed distally along the shaft. 


the consideration of any bone graft pro- 
cedure the source of its nourishment from 
the surrounding tissue was a prime factor 
to examine. Scar tissue would not sustain 
a graft. 

Bed. The bed of the graft was a point 
of real interest, and at first was somewhat 


foot. Sometimes this covered a large area 
across the limb, and at other times the 
scar would run up and down for several 
inches. To lay a bone graft in this sub- 
stance was to ask for failure. Therefore, all 
of the scar tissue was meticulously dis- 
sected from the area which surrounded the 
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Cc 

Fic. 3. Case 111. A to E, wounded in action by shrapnel in Tunisia. A two and a half inch gap in the 
continuity of the ulna was left after the infection had cleared. In this instance the scar below the 
elbow was completely excised by the plastic service and the defect was covered by the transfer 
of a local flap of skin. The area from which it was moved is shown in the picture to be covered 
with a split graft. Nothing is visible of the original scar area. A fibula graft was dowled into the 
medullary cavity of the upper end while the lower end was “stepped” against the ulna shaft 
and held with two screws with nuts. The olecranon worked loose in this case and the upper end 
did not unite until a secondary procedure was done. 


| 
| 
| 
| 
| 
| 
| 
A B 


580 American Journal of Surgery 
graft. Sometimes this would require pro- 
longed and extensive excision. By prefer- 
ence the graft was immersed in normal 


A B 

Fic. 4. Case tv. A, wounded by a shell 

fragment near Mateur, North Africa. 

Non-union of the ulna was caused by 

loss of substance. B, united by an onlay 
cortical graft from the tibia. 


appearing muscle, or at least with a good 
muscle bed below and subcutaneous fat 
and skin above. 

Sources. Bone for grafting was _ bor- 
rowed from many sources. The body stock- 
pile of useful material is plentiful. By 
forehanded planning the proper areas were 
prepared and readied. Nevertheless the 
needs of the moment had to be met. For 
example, in Case vi it was intended to use 
an iliac graft because of its osteogenic 
property, but the uncovered ends of the 
ulna were so soft and decalcified that they 
would hold neither screws nor wire for 
fixation. In order to meet this immediate 
problem the tibia was prepared and a 
long, 16 mm. graft was removed and 
divided in two as a dual graft. Both ends 
of the ulna were held in vise-like grip of 
the dual graft. 

The oldest and most reliable source 
for bone remained the tibial shaft. If extra 
long or strong shafts were required, either 


Snedecor, Coffey—Bone Grafts 


May, 1946 


the tibial crest or the fibula was used. By 
choice the tibial crest was avoided because 
of the reported frequent fractures in such 


A B 


Fic. 5. Case v. A, fragments from a bomb at 
Anzio caused the loss of substance in the 
middle ulna. s, the gap was filled in with a 
fibula step graft. The lower step broke while 
the screws were being inserted and a plate 
was then applied to hold it. 


donor sites even six months or more after 
removal of the graft. Six to eight inch 
sections of the whole fibula have been 
taken several times without any residual 
symptoms. In one instance the fibula graft 
failed and the best explanation seemed to 
be lack of nourishment. Since then the 
practice has been to slice off one of the 
edges of the graft with the motor saw 
so that its marrow cavity was exposed to 
ingrowing blood vessels. 

For its splendid osteogenic properties 
the iliac crest was an excellent source of 
borrowed bone and it was used frequently. 
Commonly the outer half of the crest was 
removed but different shapes were designed 
from either the crest or ala, according to 
the need. The crest was also the best area 
from which to obtain bone chips if no 
immediate source, such as the cancellous 
bone of the upper tibia, was available. 
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Cc D 
Fic.. 6. Case vi. A, a severely destructive wound of the forearm was 
caused by shrapnel near Cassino, Italy. The soft tissue was first 
healed. s, the scar was replaced with a large abdominal flap by the 
plastic service. c, the non-union of the radius and ulna is shown. bD, 
the radius was opposed by a screw and nut through the oblique con- 
tacting surfaces. The ulna ends were found to be so soft that mortices 
could not be cut and screws would not hold. Therefore, a dual tibial 
graft was used. The ends of the ulna were crushed tightly between the 
two grafts. 
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A section of rib was easily removed and 
used as a whole, or split mto two grafts 
which were quite serviceable, for instance, 


Fic. 7. Case vit. A, a defective radius 
was caused by a shell fragment near 
Venofro, Italy, and refractured with- 
out displacement during convales- 
cence. B, the gap was then filled in 
with a graft from the iliac crest. 


in a wrist fusion. Small grafts for meta- 
carpals were taken handily from the 
proximal ulna. Recently in two cases the 
distal half of the fifth metatarsal was 
borrowed to replace the like part in meta- 
carpals. In this manner the cartilaginous 
jomt surfaces were utilized; both grafts 
were successful and the metacarpopha- 
Jangeal joints were saved. 

Often the bone adjacent to the fracture 
site was the best available source and a 
sliding inlay graft was done. However, the 
more desirable graft for inlay to the lower 
tibia came from the healthy bone of the 
opposite leg. Osteoperiosteal grafts were 
usually taken from the tibia, also. 

Types. The type of graft used depended 
upon a number of special considerations. 
If it were to be fixed near the end of a 
long bone, the end of the graft was best 
driven into the cancellous metaphysis as 
an inlay or intramedually type. The blood 
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supply of cancellous bone is so luxurious 
that it adds great odds for a take. 
If the recipient ends were decalcified 


A B 

Fic. 8. Case a and B, the gap in the fifth metacarpal 

was caused by a rifle bullet. It was made up by a 

small tibial graft, notched into the proximal end 

of the metacarpal and driven distally into the 
medullary canal of the first phalanx. 


and soft, they did not lend themselves to 
bone carpentry. Several times at operation 
the fracture ends, apparently sound by 
x-ray, were found to be actually sclerotic 
or else flattened in the wrong direction 
so that the anticipated type of graft con- 
tact had to be changed. 

Onlay grafts were the most desirable 
type for shafts of long bones, provided 
a good bed of bleeding recipient bone 
could be obtained. On both the femur and 
tibia they were applied to the outer aspect. 
The difficult area of lower tibia was best 
jomed by a combination inlay from the 
opposite tibia plus an onlay graft along 
the lateral border, using the bone removed 
from the recipient slot. In one difficult 
case (Case x1) a sliding graft and also the 
onlay were taken from the same tibia 
because the other tibia had been badly 
fractured. 

Metacarpal and metatarsal problems 
were met in special ways, sometimes by 
borrowing the distal end of the fifth 
metatarsal. Usually cortical bone grafts 
from any convenient source were quite 
satisfactory. 
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Osteoperiosteal grafts were desirable 


when rigidity was not required but bone 
growth was to be especially promoted. 


A 
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across the fracture line. Similar sluggish 
fracture sites have been wrapped all 
around by such osteoperiosteal grafts, or 


Fic. 9. Case x. A, bilateral femoral fractures resulted when a truck over- 
turned during a blackout in Italy. The right femur had united but the 
left had not. B, a tibial graft was inlayed into the greater trochanter and 
onlayed against the shaft. 


B 

Fic. 10. Case x1. A, a glider crash in Texas caused this 
non-union of the tibia because of the considerable loss 
of the anterior cortex. B, a long sliding graft from the 
same leg was used because the other tibia was also 
fractured. The fragment from the upper slot was placed 


as an onlay against the lateral surface of the tibia. 


Recently a difficult old non-union of the 
femur had three inches of over-riding which 
could not be corrected. The ends were 
“stepped” into excellent apposition and 
held with a six-screw plate but the non- 
union was about two years old and the 
ends were of poor quality bone. To insure 
union a six-inch osteoperiosteal graft was 
layed down along the top of the femur 


else chips of cancellous bone have been 
packed about them. 

Dual grafts were excellent to make up 
the defects in long bones. Sometimes suffi- 
cient length for the double graft could not 
be cut from the one tibia. In these instances 
eight or nine inches of the opposite fibula 
were utilized. Another similar way of 
obtaining a dual graft was to do an 
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osteotomy of the fibula of the same leg, 
above or below, or both, and fix one or 
both ends against the damaged tibia. In 
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as any of the other factors. In many 
instances it was wiser to sacrifice a small 
amount of length in order to get healthy 


A 


B 


Fic. 11. Case xu. a, the non-union of the upper part of a double tibial fracture, 
resulting from an automobile accident, was caused probably by lack of nutrition. 
B, an onlay graft from the opposite tibia was fixed along the lateral surface. An- 
teriorly an oblique transfixing screw was inserted for better fixation. 


B 


Fic. 12. Case xiv. A, a gasoline drum exploded in Tunisia and 
caused the large defect in the upper tibia. B, a graft from the 
iliac crest was used to secure rapid union because the frag- 


ments were quite stable. 


addition to this an inlay or an onlay was 
added from the other tibia. Such a wide 
variety of tibial defects were found that 
many different combinations of supporting 
grafts had to be devised. 

Fixation. The method of fixation of 
the ends of the graft were just as variable 


bone ends in good contact. This was 
especially true of the bones of the arm 
where a moderate shortening was but a 
slight handicap. 

The method of cutting steps for splicing 
provided several advantages. Marrow was 
brought into contact with marrow and 
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cortex with cortex; and it lent itself to grafts were held by two screws at each 


close-fitting fixation by screws or even by 
wire. Yet one had to be ready for other 


A 


end; but they did not hold well in the 
soft ends of the ununited fragments. There- 


B 


Fic. 13. Case xv. A, a large hole in the distal tibia was caused by 
a shell fragment in Normandy. B, it was curretted out and 
filled with chips from the crest of the ilivm. 


Fic. 14. Case xvi. A and B, a rifle bullet in the South Pacific caused the 
non-union of the first metatarsal. It was joined by a tibial graft. 


modifications. For example, a fibula graft 
was being used to fill in a three inch defect 
in the ulna (Case v). Accurate steps were 
cut into both ends of the graft and the 
recipient bone ends. As the screws were 
being firmly seated into the distal ends, 
the recipient step broke off at a point 
which was discovered to have been frac- 
tured. Fixation was then obtained by 
adding a small four-screw plate which 
served perfectly well. 

Rigid fixation of both ends of the frac- 
ture to the graft was the desirable objec- 
tive whenever possible. Commonly the 


fore, washers and nuts were often put on 
the screws to bind the soft bone ends 
tightly to the graft. When going through 
soft bone, the best grasp for the screw 
was obtained when it was inserted through 
the recipient bone first. Then the head of 
the screw, with a washer if necessary, 
snugged the soft bone against the hard 
graft. In fractures of the larger long bones 
better fixation was obtained by adding an 
oblique transfixing screw through another 
plane. 

Steel wire through small drill holes has 
served well in a number of instances. 
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Metacarpal and metatarsal grafts were 
nearly always fixed by Kirschner wires, 
inserted sometimes transversely to bind 
to other metacarpals and at other times 
longitydinally. The ends were clipped off 
so that the skin closed over them. At the 
end of six to ten weeks they were removed 
under local anesthesia. 

Plaster support was always desirable, 
at least for a time. The casts to the fore- 
arm or leg were usually split a few hours 
postoperatively in order to allow for 
swelling. At the end of two weeks they 
were carefully removed, the sutures taken 
out and a non-padded cast reapplied. The 
spica casts for the humerus and femur were 
left for several weeks but the sutures were 
removed through a window. 

The difficulty of obtaining adequate fixa- 
tion is illustrated by Case 11. In this and 
another similar case the proximal ulna 
fragments angulated even though the arm 
was fixed in plaster from the axilla down. 
The triceps pull tended to angulate the 
proximal fragment backward and, in addi- 
tion, the supinator rotated it. Therefore, 
it was found wiser to maintain these 
limbs in extension and supination. In the 
last case of this type this strain was 
effectually prevented by inserting a Kirsch- 
ner wire longitudinally down through the 
olecranon on through the graft and into 
the shaft of the distal end. Angulation and 
rotation are always frequent headaches in 
both radius and ulna fractures, new and 
old, and require preventive measures. 


ILLUSTRATIVE EXAMPLES 


The cases shown here were selected to 
illustrate different problems in the non- 
union of fractures of the long bones. They 
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were chosen to show the variety of destruc- 
tive bone lesions found in war injuries with 
the appropriate bone graft to answer each 
problem. 


SUMMARY 


1. A safe time interval of eight to six- 
teen weeks after all evidence of infection 
had ceased was followed. 

2. Sufficient good skin with subcu- 
taneous tissue was always needed to cover 
the bone. 

3. A healthy vascular bed was prepared 
by excising scar tissue. 

4. The tibia was the most common 
source of bone for grafting, but the iliac 
crest was often chosen when it could be 
used because of its better osteogenetic 
properties. 

5. Many different types of grafts were se- 
lected according to the individual problem. 

6. Rigid fixation was obtained by either 
bone carpentry, metal or both. 


CONCLUSIONS 


1. Bone grafts are of great practical 
value in correcting the gross defects of 
severe war injuries. 

2. Good judgment and resourcefulness 
are needed by the surgeon to meet the 
variation in individual problems, both 
in the planning and execution of the 
operation. 

3. The prime factors which should be 
carefully studied in each prospective case 
are: (1) timing, (2) skin surface, (3) bed, 
(4) source, (5) type, and (6) fixation. 

4. If the prime factors are favorable, a 
successful take may be anticipated in 
practically every case. 
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THORACIC SURGERY IN THE FORWARD AREAS* 


Lizut. Cot. CHaries StUART WELCH, 


ALBANY, NEW YORK 


ASUALTIES with thoracic injuries 
made up about 14 per cent of all 
wounded admitted to an American 

evacuation hospital during the first six 
months of the present campaign in North- 
ern Europe. Of some 1,400 patients with 
chest injuries, about three-fourths had 
sustained missile wounds or blunt trauma 
to the chest wall alone or had manifested 
some degree of pulmonary blast injury. 
The majority of this group had other 
unrelated injuries which often were of 
greater moment than the thoracic wound. 
Some of the less seriously wounded were 
sent on without treatment to hospitals in 
the rear, where they could be operated upon 
with less delay than if they remained to 
wait their turn for operation following the 
more urgent cases. As a whole, this group 
of non-penetrating thoracic wounds pre- 
sents no problems especially related to 
thoracic surgery in the forward areas and 
will not concern us in this communication. 

Thoracic surgery in the forward hospitals 
is principally concerned with the definitive 
treatment of patients having penetrating 
or perforating wounds of the pleural cavity 
associated with hemothorax or pneumo- 
thorax, with special regard for those with 
open pneumothorax, concomitant abdomi- 
nal involvement, and other complications. 
Roentgenograms of the chest were taken in 
the great majority of patients with chest 
injuries and nearly all patients with these 
more serious injuries were kept for treat- 
ment and observation. Since an evacuation 
hospital receives all types of mjuries, we 
believe that our experiences with those with 
chest wounds represent a cross-section of 
the thoracic injuries encountered in this 
zone of combat. 

Excluding some twenty-five patients who 
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had been operated upon elsewhere and who 
were kept until their condition permitted 
evacuation to general hospitals, the number 
of patients with known intrapleural injury 
admitted was 380, representing 27 per cent 
of all those with wounds of the thorax. 
This communication deals with the man- 
agement of this group during this critical 
phase of their hospitalization. The results 
given are necessarily based on the rela- 
tively short period of observation before 
their evacuation. 

Sixty-nine per cent of the wounds were 
due to shell, mine, or grenade fragments, 
28 per cent to bullets, and 3 per cent to 
blunt trauma, mostly due to vehicle acci- 
dents. There were no bayonet wounds. 
Gunshot wounds were somewhat more fre- 
quent earlier in the campaign, but recently 
shell fragment wounds have predominated 
in the ratio of 3:1 or more. The wounds 
were right-sided in 52 per cent, left-sided 
in 45 per cent, and bilateral in 3 per cent 
(ten cases). Penetrating wounds were about 
two and a half times as common as the 
perforating type. 


PREOPERATIVE MANAGEMENT 


The most important objectives in the 
preoperative care of these patients are: 
(1) to combat shock and to arrest hemor- 
rhage if its source is accessible, (2) to 
close sucking wounds temporarily, (3) to 
alleviate pain and anoxemia, (4) to care 
for certain complications, especially tension 
pneumothorax, and (5) to recognize by 
physical and roentgenologic examination 
the extent of the thoracic injury and the 
severity of any associated trauma, espe- 
cially that to the abdomen. 

Shock was present in 37 per cent of the 
patients and was severe in 14 per cent. 


* An abridgement of this article was read by the senior author at the Inter-Allied Medical Conference, London, 
January 8, 1945. 
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Many of these patients had already 
received one or more units of plasma at 
advanced medical installations and in a few 
cases blood transfusions as well. Patients 
showing signs of shock were treated in a 
shock ward adjacent to surgery. 

Stored Type “o” whole blood was pre- 
ferred to that diluted with an equal volume 
of Alsever’s solution, especially when it was 
thought that multiple transfusions would 
be necessary. The volume of fluid admin- 
istered to chest casualties must be judged 
carefully and kept as small as possible and 
yet be adequate. Large volumes of intra- 
venous fluids given to combat shock 
precipitated pulmonary edema in a num- 
ber of patients with severe chest injuries, 
and probably contributed to the fatal 
outcome in a few of them. Most patients 
who required blood were given 500 cc. to 
1,000 cc., usually with 500 cc. to 750 cc. 
of plasma as well. In cases with marked 
shock due to hemorrhage, it was not un- 
common to give 1,500 cc. to 3,000 cc. of 
blood before and during operation. Re- 
cently we have been placing increasing 
reliance on serial hematocrit studies as well 
as on changes in the pulse and blood pres- 
sure readings as a guide to therapy. 

In cases of continuing or increasing 
shock due to bleeding from the lung or 
parietal vessels, or from abdominal injury 
in the case of thoraco-abdominal wounds, 
after preliminary transfusion early surgical 
interference was considered to be the best 
treatment for shock. A pulse rate of over 
130 beats per minute, or a systolic blood 
pressure of less than 100 mm. of mercury 
was not believed to be a contraindication 
to operation in such a situation. Bleeding 
from the chest wound or into the chest 
wall was rather common but it was only 
occasionally necessary to take steps to 
arrest it preoperatively. 

In 29 per cent of the cases there was 
either an open pneumothorax present when 
the patient was admitted, or the wound 
sucked on débriding and retracting the soft 
tissues at operation. Two patients had 
bilateral sucking wounds and in four there 


American Journal of Surgery Welch, Tuhy—Thoracic Surgery 


May, 1946 


were two sucking wounds on the same side. 
Usually the defect had been adequately 
sealed with an adhesive and vaseline gauze 
dressing before admission; but sometimes 
the latter had become loosened due to 
bleeding, or the diagnosis had been missed, 
and the wound would be found to be 
sucking under the original battle dressing 
when the patient coughed. Only rarely 
had such wounds been sutured as a first aid 
measure. The wounds were redressed after 
admission in every case and _ properly 
sealed. 

About one-third of the patients showed 
moderate or severe dyspnea for which 
oxygen therapy was instituted. Chest 
aspiration was carried out preoperatively 
in 11 per cent of the cases, and in 34 per 
cent of the non-operative cases. Moderate 
sized collections of blood and air were not 
aspirated if the patient was reasonably 
comfortable. 

Nearly all casualties had received ¥ gr. 
of morphine tartrate after being wounded, 
but the full depressant effect of the drug 
was often not evident until they had begun 
to recover from shock. In five patients 
morphine poisoning was a serious problem 
and it was probably a contributory cause of 
death in four of them. If morphine was 
necessary for pain and restlessness it was 
given in small doses, 4% gr. hypodermically 
or 1g gr. intravenously. Most patients were 
disturbed from pain, dyspnea, anxiety, and 
the ambulance ride, and improved con- 
siderably after they had been propped up 
on a back rest and oxygen therapy started. 

Hemothorax was evident in 81 per cent 
and was severe in 10 per cent of the cases. 
Pneumothorax was known to be present in 
48 per cent and there were eight instances 
of tension pneumothorax present on admis- 
sion. A few of the latter had had a needle 
equipped with a finger cot valve inserted 
as an emergency measure, but it was seldom 
functioning by the time the patient was 
admitted. In such cases a small catheter 
was usually inserted in the second anterior 
interspace and connected to a water seal 
bottle. 
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Dilatation of the stomach was fairly 
common in wounds of the left lower thorax 
associated with rib fractures, especially if 
abdominal involvement was present. As- 
piration of the stomach was carried out in 
these cases, and in some instances the 
Levine tube was left in place during surgery 
for resumption of gastric suction on the 
postoperative ward. 

Mobility of the chest wall due to multi- 
ple rib fractures was encountered several 
times and strapping with adhesive and 
placing the injured side down helped to 
relieve pain and dyspnea. 

One patient had had an emergency 
tracheotomy before admission and it was 
performed in six others soon after admis- 
sion. The indications were: bleeding into 
the fascial planes of the neck in three cases; 
perforation of the larynx or trachea in 
three; and a maxillofacial injury in the 
other patient. 

The importance of the physical examina- 
tion in estimating the severity of thoracic 
involvement and associated injuries does 
not need to be stressed. Paraplegia (eleven 
cases) and brachial plexus injury (eight 
cases) were watched for, since they had 
sometimes been overlooked in gravely 
injured patients. The frequency of involve- 
ment of the chest with wounds of the 
arm or shoulder must be kept in mind. 
Not infrequently, small entrance wounds in 
the chest are overlooked in the presence of 
a more noticeable perforating wound of 
the arm. Moreover, patients with pene- 
trating wounds of the arm or shoulder 
revealing no foreign body in roentgeno- 
grams should have chest films as well. 
Interesting but less important was the 
detection of phrenic nerve paralysis (two 
cases) and injury to the recurrent laryn- 
geal nerve (two cases). 

The frequency of concomitant abdominal 
injury in wounds of the lower chest, and 
conversely of intrathoracic damage in upper 
abdominal wounds, must be kept in mind. 
Involvement of the diaphragm or ab- 
dominal structures was present in 22 per 
cent of this series of 380 patients with 
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penetrating and perforating wounds. The 
diagnosis was sometimes easy because of 
the location of the wounds or was facilitated 
by the presence of such diagnostic com- 
plications as hematuria, evisceration, hem- 
atemesis, or biliary or gastric drainage from 
the chest wound. 

In penetrating wounds of the chest or 
abdomen not infrequently the missile was 
seen imperfectly or not at all in the roent- 
genograms of one body cavity and the 
patient had to be returned for films of the 
other. Reconstruction of the course of 
the missile from its entrance to point of 
lodgment or exit was essential in order to 
predict organ involvement and to plan the 
operative approach. 

Anteroposterior and lateral roentgeno- 
grams of the chest taken usually in the 
sitting position were made in nearly every 
case in which penetration of the pleural 
cavity was a possibility. Due to technical 
difficulties the lateral films were sometimes 
unsatisfactory; and if it was important to 
know the location of the foreign body, the 
Potter-Bucky grid was employed for addi- 
tional films. A few patients with perforat- 
ing wounds were operated upon without 
films because of the obvious and severe 
nature of their injuries. Roentgenologic 
evidence of blood aspirated into the 
tracheobronchial tree and of intrapul- 
monary hematoma was common. In about 
4 per cent of the cases the latter was not 
associated with any appreciable hemo- 
thorax or pneumothorax. Atelectasis of 
varying severity was diagnosed from the 
admission roentgenograms in g per cent of 
the patients, in a few of whom portions of 
the uninjured lung were collapsed. Rib 
fractures were known to be present in 45 
per cent and over one-third of these had 
fractures of more than one rib. In addition, 
fractures of the scapula (7 per cent), 
vertebra (4 per cent), and clavicle (3 per 
cent), were not uncommon. Complete 
fracture of the sternum was encountered 
only once. 

The diagnosis of pulmonary blast injury 
was made in ten instances from the history 
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of proximity to the shell explosion, the 
presence of bilateral findings in the roent- 
genograms, and the evidence of dyspnea 
and cyanosis out of proportion to the 
severity of the chest wounds. These pa- 
tients seemed especially prone to develop 
signs of pulmonary edema, and when fluids 
were necessary for the treatment of shock, 
whole blood and hypertonic plasma were 
preferred. General anesthesia could not be 
avoided in most of these cases because of 
the associated injuries or because thorac- 
otomy had to be done, but local procaine 
infiltration and regional blocks were carried 
out when possible. 

Other complications diagnosed from 
roentgenograms included mediastinal em- 
physema in three cases and widening of the 
mediastinum due to bleeding in _ two. 
Obstructive emphysema of the lung due to 
intrabronchial foreign bodies was suspected 
in two patients who died, but unfortunately 
they were in too poor condition to be 
bronchoscoped. 

Because of the use of Type “o”’ stored 
blood and the large numbers of multiple 
transfusions given, chill reactions occurred 
five times preoperatively, followed in one 
case by temporary renal shutdown. 

Apart from concomitant abdominal 
wounds, associated injuries were present in 
46 per cent of the patients in this series and 
were severe in g per cent. In the latter cate- 
gory were included eleven cases of spinal 


cord injury, nine with a compound frac- 


ture of the femur, and ten with a compound 
fracture of the humerus or tibia plus one of 
the following: skull fracture, extraperi- 
toneal perforation of the rectum, or gan- 
grene of an extremity. 

Intramuscular penicillin therapy in dos- 
ages of 20,000 units every 4 hours was 
instituted on admission. Intravenous so- 
dium sulfadiazine was given to some 
patients who could not be given the drug by 
mouth. 

The time interval between wounding and 
admission varied considerably depending 
on the tactical situation but averaged about 
eight to twelve hours. The interval be- 
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tween admission and operation also varied 
widely, depending on the severity of the 
patient’s wounds, his response to shock 
therapy, and the press of other urgent cases 
on the surgery schedule. Those with an 
open chest wound or suspected abdominal 
penetration had priority, but even so the 
average stay on the preoperative or shock 
ward for all cases was ten to eleven hours. 
When the “backlog”’ of priority cases was 
large, less seriously wounded chest casual- 
ties had to wait twenty-four to thirty-six 
hours or more for operation. 

This delay was not altogether a bad 
thing and in some cases it was imposed 
intentionally. If a sucking wound was well 
sealed and there v 10 compelling indica- 
tion for immediace surgery, it was con- 
sidered to be time well spent to let the 
patient rest, so that his respiratory and 
circulatory physiology could adjust itself 
to changes in blood volume and intra- 
pleural pressure brought about by the 
injury and blood replacement therapy. 


PATIENTS NOT OPERATED UPON 


Before discussing the operative treat- 
ment of these patients we should first deal 
with the sizable group of 60 cases for whom 
no operation was thought to be indicated 
in the forward hospital and with the twenty- 
eight patients who died without surgery. 

Of the latter group, eighteen died twelve 
hours or less after admission. The most 
important cause of death was shock which 
did not respond to treatment. Overdosage 
of morphine, pulmonary edema, and anoxia 
were contributory causes in other cases. 
Ten of the twenty-eight had associated 
injuries which in themselves were serious. 
Death was due to respiratory paralysis 
following transection of the cervical spinal 
cord in one instance and to injury of the 
internal carotid artery with hemiplegia in 
another. One patient aspirated pleural 
fluid through a bronchopleural fistula and 
died suddenly of asphyxia. Except in such 
desperate cases, however, every attempt 
was made to bring severely wounded 
patients to surgery in the hope that arrest 
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of hemorrhage, closure of a sucking wound 
of the chest, and evacuation of a large 
hemopneumothorax might offer a chance 
of recovery. Several patients died during or 
immediately after such attempts, but 
others with an almost equally bad prog- 
nosis survived. 

Of the sixty patients who were evacu- 
ated without surgical treatment, seven had 
sustained closed injury to the chest wall 
associated with rib fractures and a small 
hemothorax or pneumothorax. Taping of 
the chest and intercostal nerve blocks were 
carried out and the patient observed for 
twenty-four hours or more before being 
evacuated. There were thirty-one patients 
with gunshot wounds in this group, most 
of them perforating and not associated 
with significant rib damage. There were 
twenty-two patients with small, clean shell 
fragment wounds which did not require 
débridement. Three of the latter were 
thoraco-abdominal wounds. In two of them 
small shell fragments were present in the 
liver, with a minimal hemothorax. In the 
third patient, a French girl, there was sero- 
purulent and biliary drainage from a right- 
sided six-day old wound, associated with an 
infected hemothorax and shell fragments 
in the liver. She was treated with chest 
aspirations and intrapleural penicillin ther- 
apy until her evacuation to a civil hospital. 
Chest aspiration was carried out one or 
more times in twenty-one of these sixty 
patients, and closed catheter drainage of 
the chest for suspected bronchopleural 
fistula in two of them. Most of them were 
kept for twenty-four to seventy-two hours, 
Le., until it seemed unlikely that active 
intrathoracic bleeding or tension pneumo- 
thorax would develop. 


OPERATION 


Two hundred ninety-two patients were 
operated upon of the total of 320 needing 
operation, an operability rate of 91 per 
cent. The thoracic operations performed in 
222 cases with no abdominal involvement 
were of three types: (1) minor procedures, 
(2) thoracotomy, (3) other major proced- 
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ures. Additionally, we shall consider sepa- 
rately the operative procedures for seventy 
patients with combined injuries of the 
thorax and abdomen. 

Minor procedures included wound deé- 
bridement and exploration, aspiration or 
intubation of the chest, and removal of 
foreign bodies from the chest wall. They 
were carried out in 123 cases in which rib 
resection, closure of the pleura, or thoraco- 
tomy did not seem necessary. Aspiration of 
the chest was carried out preoperatively 
or at operation in forty-five cases and post- 
operatively only in another seventeen 
patients. Closed intercostal drainage of the 
pleural cavity was instituted in nine other 
patients. The latter was done not only in 
cases of tension pneumothorax, but was 
also preferred for the removal of a large 
hemopneumothorax. By clamping the cath- 
eter intermittently, large accumulations of 
blood and air were evacuated gradually and 
a safeguard against respiratory embarrass- 
ment due to further bleeding or accumula- 
tion of air was assured. In addition, less 
difficulty was encountered with clotting 
and loculation of intrapleural blood if the 
pleural cavity was kept as empty as 
possible. 

If the hemopneumothorax ‘was not caus- 
ing much dyspnea at the time of operation, 
its removal was often deferred twenty-four 
hours, since it was thought that immediate 
aspiration might re-expand the injured 
lung too soon and lead to further bleeding. 
On the other hand, no one was evacuated 
who was known to have a sizeable hemo- 
thorax even if he had no dyspnea, because 
of the well known dangers of delayed ab- 
sorption, clotting, imfection, and unre- 
expanded lung. When a large hemothorax 
was aspirated with a needle, it was usual 
to take out 600 to 800 cc. at the first tap 
and the rest twelve to twenty-four hours 
later. Air replacement was never carried 
out; 40,000 units of penicillin in 20 to 30 
cc. of saline were injected after each aspira- 
tion and also at the time of removal of a 
chest catheter. Closed drainage was usually 
continued thirty-six to forty-eight hours 
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after operation unless the persistence of an 
open bronchopleural fistula necessitated 
its continuation. 

There were nine postoperative deaths in 
this group of minor procedures, an opera- 
tive mortality rate of 7 per cent. Seven 
of them had severe associated injuries. 
Another had blast injury of the chest and 
abdomen, and died with pulmonary edema 
the day following laparotomy for what was 
believed to be a penetrating wound of the 
abdomen. Blast injury was also present 
in the seventh patient, who died with bi- 
lateral bronchopneumonia and obstructive 
emphysema in the right lung, the latter 
apparently due to an intrabronchial shell 
fragment. He should have been broncho- 
scoped early but the etiology of his signs 
and symptoms was not recognized until too 
late. 

We have reserved the term thoracotomy 
for those operations in which the chest was 
widely opened for inspection and other pro- 
cedures within the thorax. We considered 
the principal indications to be as follows: 
(1) large sucking wounds with fractures of 
one or more ribs, especially if there were 
indriven fragments; (2) large hemothorax 
due to continuing bleeding from the lung 
or parietal vessels; (3) suspected diaphrag- 
matic hernia and concomitant upper ab- 
dominal injury; (4) suspected wounds of 
the heart or other mediastinal structures; 
and (5) large intrapleural foreign bodies. 
Commonly, more than one indication was 
present, and the combination of an open 
pneumothorax with a large hemothorax 
and retained shell fragment was frequent. 

Thoracotomy was performed in 104 
cases. In forty-two of these concomitant 
wounds of the chest and abdomen were 
present, and this group will be discussed 
later. In the sixty-two remaining cases shell 
fragment wounds outnumbered bullet 
wounds 4:1. 

The thoracotomy incision was usually 
made over the fractured rib and included 
the wound of entrance, which was excised. 
The exposure was nearly always adequate 
and elective incisions were seldom made. 
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Rib fractures, often multiple and com- 
minuted, were present in 8g per cent of the 
cases. In the rest, thoracotomy was per- 
formed through an intercostal incision. 

The wound was sucking on admission or 
at surgery in fifty of the sixty-two cases. 
This was not considered to be an indication 
for thoracotomy per se; small defects were 
simply sutured. Suture of the lung was per- 
formed in twenty-five instances. Metallic 
fragments were removed from the lung in 
five cases, from the pleural cavity in four, 
from the pericardium in two, and from the 
anterior mediastinum in two. Of some six- 
teen intrathoracic missiles which by roent- 
genograms measured 1.5 cm. or more in 
two dimensions, ten were removed. No 
time was lost in searching for smaller frag- 
ments if they could not be readily found. 
In addition, bits of clothing and rib frag- 
ments were removed from the lung in a 
number of cases. Ligation of a lacerated 
internal mammary artery was carried out 
once. We did not believe that pulmonary 
resection was indicated in the cases in this 
group. 

There were two patients with wounds of 
the heart. In one a large fragment had 
perforated the left upper lobe of the lung, 
traversed the upper wall of the left ven- 
tricle, and lodged within the pericardium 
anteriorly. There was a large hemothorax 
without any cardiac tamponade. The for- 
eign body was removed and the heart, peri- 
cardium, and lung sutured through a lateral 
thoracotomy incision. The patient de- 
veloped a small empyema pocket with a 
pleurocutaneous fistula postoperatively, 
but was in good condition on evacuation. 
The other patient had a penetrating wound 
of the left auricle and pulmonary vein, and 
died at operation. 

A No. 18 French catheter was inserted 
for dependent closed intercostal drainage in 
nearly every case. Before the chest was 
closed the anesthetist was asked to re- 
expand the lung with positive pressure. 
This was not always satisfactory and air 
was aspirated from the chest catheter after 
closure in some instances. Latterly, we have 
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found that larger catheters are more satis- 
factory (No. 20 or No. 22 French). 

Pericostal sutures were sometimes uti- 
lized and were very helpful in the closure. 
Pedicled muscle flaps were sutured into 
large pleural defects. The muscles were 
closed in layers and the skin approximated 
with interrupted silk sutures, including the 
débrided wound of entrance or exit in most 
cases, especially if it had been sucking. The 
wound of entrance was not closed if there 
had been a long time lag between wounding 
and operation, however. 

There were eleven deaths among the 
sixty-two patients in this group subjected 
to thoracotomy for intrathoracic injuries, 
exclusive of the thoraco-abdominal group. 
Fight of them had moderate to severe 
unrelated injuries, and two died of uremia 
due to renal shutdown following blood 
transfusion. The patient with a fractured 
sternum developed a tension pneumothorax 
postoperatively which was not adequately 
decompressed by his posterior catheter. 

In thirty-seven thoracic operations short 
of thoracotomy were carried out which 
were more serious than simple wound deé- 
bridement and aspiration. Commonly an 
exploratory incision was made, fractured 
rib segments removed if necessary (eleven 
cases) and an open pleural defect closed 
(twenty-nine cases). Rib fractures were 
present in twenty-two cases, but in half 
of them no resection was necessary because 
the fractures were incomplete or not com- 
minuted. Retained intrathoracic foreign 
bodies were usually small, but in a few in- 
stances they exceeded 1.5 cm. Some of 
these patients were candidates for thoraco- 
tomy at the base hospital at a. later date. 
An intercostal catheter was inserted in 
seventeen cases and postoperative chest 
aspiration carried out in several other 
instances. There were no postoperative 
deaths in this group. 


COMBINED INJURIES OF THE CHEST AND 
ABDOMEN 


There were eighty-three cases in this 
category, representing 22 per cent of the 
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380 chest cases reported, and 24 per cent of 
those with penetrating abdominal wounds 
admitted during the same period. 

We found the following descriptive 
classification to be convenient: 

(1) The term thoraco-abdominal wound 
was used to designate those in which the 
missile entered the pleural cavity first, 
traversed the diaphragm, and lodged in or 
traversed the peritoneal cavity. This was 
the largest group with fifty-three cases and 
seven deaths. (2) The term abdomino- 
thoracic wound was reserved for those in 
which the abdomen was penetrated first, 
then the chest. Of the thirteen cases in this 
group six died, an indication of the more 
serious prognosis of this type. (3) Thoraco- 
retroperitoneal wounds involved the chest, 
diaphragm, and retroperitoneal structures 
(commonly the kidney) without apparently 
entering the peritoneal cavity. There were 
six such cases with one death. (4) The term 
thoracic and abdominal injuries was applied 
to those in which there were separate 
missile wounds of both cavities (seven 
cases); subcutaneous injury to chest and 
abdomen by blunt trauma (two cases) ; and 
missile wounds of one body cavity asso- 
ciated with blunt injury to organs of the 
other (two cases). This group had the 
highest mortality rate, with eight deaths 
among the eleven cases. 

Right-sided wounds outnumbered the 
left-sided injuries 48:33, and in two cases 
the chest and abdominal wounds were on 
opposite sides of the body. In about three- 
fourths of the cases the causative agent 
was a penetrating shell fragment, and in 
one-third an open pneumothorax was 
present. 

We have already discussed in the section 
dealing with patients not operated upon 
thirteen of these eighty-three patients with 
combined thoracic and abdominal injuries. 
In the seventy operated cases five principal 
types of procedures were performed: (1) 
thoracotomy with transdiaphragmatic op- 
eration, (2) thoracotomy combined with 
laparotomy, (3) laparotomy alone, (4) 
exploration of the kidney, and (5) minor 


594 


operations. We believed that the decision 
to operate through the thorax, abdomen, 
or both should be dictated by certain 
indications rather than by the surgeon’s 
personal preference for working in either 
the chest or abdomen. 

The selection of thoracotomy and trans- 
diaphragmatic operation, for example, 
should be based on the -presence of suffi- 
cient thoracic involvement to warrant 
opening the chest, rather than on the type 
and extent of abdominal involvement. 
Fortunately, the three abdominal organs 
most frequently involved, the liver, stom- 
ach and spleen, are for the most part 
accessible to transdiaphragmatic explora- 
tion and repair and, in fact, are more easily 
operated upon through the thorax than by 
celiotomy. Closure of high perforations of 
the stomach, splenectomy, and repair of 
diaphragmatic hernia can be performed 
with much greater facility through the 
diaphragm. 

A posterolateral thoracotomy incision 
was usually made. In the thirty cases sub- 
jected to thoracotomy and transdiaphrag- 
matic operation, resection of fractured rib 
segments was carried out in two-thirds of 
the cases and intercostal thoracotomy 
performed in the other one-third. Suture 
of the lung was carried out eight times and 
foreign bodies were removed from the lung 
or pleural cavity in five cases. A diaphrag- 
matic hernia was repaired in seven pa- 
tients. Phrenic emphraxis was done only 
once, since function of the diaphragm in 
re-expansion of the lung seemed more im- 
portant than other considerations; 100,000 
units of penicillin were injected into the 
catheter at operation and the tube clamped 
for several hours if there had been much 
contamination of the pleural cavity. 

The usual abdominal injury im the six- 
teen right-sided cases was a penetrating 
wound of the liver, which was explored and 
sutured if necessary, or packed and drained 
by stab incision of the abdominal wall, 
made working through the diaphragm. In 
the fourteen left-sided cases transthoracic 
repair of the stomach was performed six 
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times and splenectomy seven times. Once 
thoracotomy with removal of a shell frag- 
ment in the lower lobe of the lung was 
carried out through a kidney incision after 
suture of a lacerated kidney. In another 
transdiaphragmatic suture of the upper 
pole of the kidney was done. There were 
seven postoperative deaths among the 
thirty patients in the group. Shock was the 
usual cause, but two died with empyema, 
in one case associated with gangrene of a 
lower lobe of the lung, and another with a 
massive pulmonary hemorrhage. 

Thoracotomy and transdiaphragmatic 
operation was performed along with laparot- 
omy in twelve cases, either through the 
same incision (seven cases) or through 
separate incisions (five cases). The opera- 
tion calculated to do the patient the most 
good was performed first, i.e., thoracotomy 
in most instances. The decision to explore 
the abdomen following thoracotomy de- 
pended primarily upon the presence of 
perforation of the intestine, or of injury to 
upper abdominal organs which proved to 
be inaccessible to the transdiaphragmatic 
approach. In seven cases exploration and 
repair of both cavities were performed 
through a single incision in the flank or 
lower thorax anteriorly, or through a. 
kidney incision extended to the flank. The 
attachment of the diaphragm to the chest 
wall had been torn in most of these cases 
and had to be sutured at the end of the 
thoracic operation. Some of the injuries in 
this group of twelve cases were quite ex- 
tensive. In one patient successfully op- 
erated upon, perforations of the stomach 
and of the left lower lobe of the [ung were 
sutured, a laceration of the liver sutured, 
and a diaphragmatic hernia repaired at 
thoracotomy. At laparotomy six inches of 
gangrenous jejunum were resected and an 
end-to-end anastomosis performed; a per- 
foration of the jeyunum was sutured; and 
exteriorization of a perforated portion of 
the transverse colon was carried out. 
Transdiaphragmatic repair of the stomach 
and transdiaphragmatic splenectomy were 
done twice in this group. 
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Three of the twelve patients subjected to 
combined operations died, two of them on 
the operating table where an attempt had 
been made to control hemorrhage. 

Laparotomy alone was performed in 
eighteen patients in whom the thoracic 
Injury was minimal. The chest wound was 
débrided, the pleura closed if it was found 
to be open, and the hemothorax aspirated 
if necessary. Closed intercostal drainage 
was carried out in four cases in which the 
hemothorax was large or where contamina- 
tion of the pleural cavity by gastric content 
was likely. Suture or packing of liver 
wounds was carried out in seven cases; 
repair of stomach in six; splenectomy, 
suture of the small intestine, and exteriori- 
zation of the large intestine each in three 
cases, and end-to-end anastomosis of the 
small intestine and suture of the kidney 
once each. There were two deaths among 
the eighteen patients in the laparotomy 
group. 

Exploration of the kidney with suture of 
the kidney and diaphragm was done in 
three patients with thoracoretroperitoneal 
wounds. The thoracic injury in this group 
also was slight, and considerable hematuria 
was the indication for operation. All three 
recovered. 

The last category, miscellaneous minor 
procedures, included seven patients with 
minimal concomitant thoracic and abdomi- 
nal injury, in whom the indications for one 
of the major procedures discussed above 
were not present. Typically, there was a 
small wound of the thorax associated with 
a small hemothorax and liver injury due 
to a perforating bullet wound or a small 
penetrating shell fragment. In one case the 
kidney was involved, and in another the 
pleural and peritoneal cavities had been 
opened without visceral damage. In three 
small tears of the pleura were closed. One 
left-sided case with a hemothorax and 
subdiaphragmatic bleeding, presumably 
from the spleen, was treated conservatively 
with some misgivings. Ordinarily conserva- 
tive management has no place in left-sided 
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wounds. There were no_ postoperative 
deaths in this group. 

In summary, there were twenty-two 
deaths in the eighty-three patients with 
combined injuries of the abdomen and 
thorax, a fatality rate of 27 per cent. 
Twelve of the seventy patients operated 
upon died, a mortality rate of 17 per cent. 
Five of these deaths occurred among the 
forty right-sided cases and seven among the 
thirty patients with left-sided wounds. 
Perforation of a hollow viscus was asso- 
ciated with an operative mortality rate of 
32 per cent. When a solid viscus alone was 
involved the rate was 11 per cent. One 
death occurred among the five patients in 
whom the diaphragm alone was involved. 


ASSOCIATED INJURIES 


Apart from abdominal involvement, the 
frequent association of unrelated injuries 
(46 per cent of all cases) presented prob- 
lems in judgment in the more seriously 
wounded. In some the associated com- 
pound fracture or head injury was more 
serious than the chest wound. In others, 
the patient with a serious chest or thoracic 
and abdominal wound was in such poor 
condition following operation that opera- 
tion on an extremity had to be delayed for 
twenty-four to seventy-two hours. The 
danger of development of serious infection 
was thought to be less than that of subject- 
ing a patient already in shock to further 
trauma and blood loss. 

Fractures of the humerus and shoulder 
girdle were common in this group, and 
their immobilization presented difficulties 
if the necessary chest examination and 
aspiration were to be carried out. In some 
a plaster Velpeau dressing was applied and 
a window cut in the cast for the chest 
catheter and for subsequent aspirations if 
required. Many had temporary Velpeau 
type dressings of elastic bandage or ad- 
hesive during the early postoperative 
period, and a plaster Velpeau or thoraco- 
brachial cast was applied for transporta- 
tion. In some cases with fractures of the 
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supracondylar portion or shaft of the 
humerus, a full arm cast was applied 
temporarily and a suitable type for trans- 
portation substituted before evacuation. 


ANESTHESIA 


The preoperative medication for general 
anesthesia was \ gr. of morphine sulfate 
with Woo gr. of atropine sulfate given 
intravenously. Morphine was omitted if 
the patient was in poor condition, or if it 
had been given within four to five hours. 
In cases in which thoracotomy was not 
required, operation was often performed 
with the patient on the litter. A slow in- 
fusion of blood or plasma was started in 
the more seriously wounded. 

In about half the cases, the anesthetic 
agent was a nitrous oxide-oxygen-ether 
mixture given through an endotracheal 
tube. Sodium pentothal given intraven- 
ously (usually supplemented with nitrous 
oxide and oxygen inhalation), ether, and 
procaine injected locally or for regional 
block were each employed in about one- 
sixth of the cases. 

Ether anesthesia administered through a 
large endotracheal tube was used both for 
thoracotomy and for laparotomy, because 
the airway was assured, respiration could 
be controlled, upper abdominal relaxation 
was improved, and aspiration of tracheo- 
bronchial secretions during and after surgery 
was facilitated. Patients in poor condi- 
tion at the end of operation were left on 
the operating table for an hour or more 
while the administration of oxygen and 
blood was continued. 


POSTOPERATIVE MANAGEMENT AND 
COMPLICATIONS 


Oxygen therapy was continued on the 
postoperative “‘chest and abdomen” ward 
for several hours in most major cases, along 
with infusion of blood or plasma if indi- 
cated. Gastric suction was instituted in 
most cases with abdominal involvement, 
and also in a number of patients with left- 
sided thoracic injuries associated with 
gastric distention. Penicillin and_ sulfa- 
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diazine therapy were continued, usually 
throughout the patient’s stay. Intravenous 
sodium sulfadizaine was given to some 
patients who could not take the drug orally, 
especially if such indications as atelectasis, 
bronchopneumonia, or gross contamina- 
tion of the pleural cavity existed. 

The patency of the chest catheter was 
checked at intervals, and it was ordinarily 
removed in thirty-six to forty-eight hours, 
after injecting 40,000 units of penicillin in 
saline. 

Reaccumulation of serosanguineous fluid 
was usual after removal of the catheter, 
and many patients required one to four 
chest aspirations with intrapleural injec- 
tion of penicillin each time. Small collec- 
tions of fluid were not removed unless 
empyema was suspected. Empyema occur- 
red in six cases subjected to thoracotomy 
and in another treated by débridement and 
aspiration. Other cases of empyema and 
non-re-expanded lung probably appeared 
after patients had left our care, of course. 
The same is true of wound infection, the 
mcidence of which followmg major pro- 
cedures was 6 per cent. 

Precautions were taken to decrease 
the frequency of postoperative atelectasis, 
which appeared in some degree in about 
8 per cent of the cases, and to encourage 
re-expansion of the lung. Breathing exer- 
cises were started early, and patients were 
encouraged to sit up if possible on the third 
or fourth day after thoracotomy, and to 
get up and about soon afterward. 

Anteroposterior and lateral chest films 
were taken on the fourth or fifth day 
following major procedures. 

There ‘were six instances of tension 
pneumothorax developing after operation. 
Other pulmonary complications were fre- 
quent; some of these were broncho- 
pneumonia, pulmonary edema, bile in the 
pleural fluid, bronchopleural fistula, and 
severe hemoptysis. There was one instance 
of each of the following: pulmonary embo- 
lus, mediastinitis, lung gangrene, persistent 
auricular tachycardia, and respiratory fail- 
ure due to high transection of spinal cord. 
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Postoperative transfusion reactions were 
all too frequent (ten cases). Three were of 
the severe hemolytic type and led to 
uremia and death; one showed temporary 
renal shutdown only. A toxic psychosis, 
probably precipitated by pain and anoxia, 
occurred in three patients. Four cases of 
mild peritonitis due to spillage from per- 
forations of the stomach or intestine, and 
two due to bile in the peritoneal cavity, 
were seen. In three cases biliary drainage 
through the abdominal wound persisted. 
There were two instances of wound dis- 
ruption in the thoracotomy group. One 
patient with an abdominothoracic wound 
developed a fecal fistula alongside his 
colostomy opening. There were no deaths 
from peritonitis in those with abdominal 
injury. 


EVACUATION 


While we were sometimes compelled to 
transfer patients to the care of another 
hospital unit before they were ready to 
be evacuated, our usual policy was to hold 
post-thoracotomy cases for about a week 
and post-laparotomy patients for at least 
ten days. The continuing admission of 
large numbers of casualties at times in- 
duced us to evacuate cases we would ordi- 
narily have held for another two or three 
days. Many patients were evacuated by 
air. It was believed that air transport at 
low altitudes was preferable to that by 
ambulance and ship, and would do no 
harm if the patients had been properly 
selected. 


COMMENTS 


We have reviewed the clinical findings 
and treatment in 380 cases of wounds of 
the chest involving hemothorax and pneu- 
mothorax. Thoracic surgery in forward 
hospital units is especially concerned with 
the treatment of patients with open pneu- 
mothorax, concomitant abdominal injuries, 
or evidence of severe injury to the lung, 
chest wall, or mediastinum. 

Sixty patients required no treatment in 
the forward area except aspiration or 
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strapping of the chest. Twenty-eight pa- 
tients, many of whom had serious asso- 
ciated injuries, died without operation. Of 
the 292 patients operated upon, seventy 
had concomitant trauma to the abdomen. 

Among the 222 operated cases who had 
no abdominal injury, 123 had minor pro- 
cedures, sixty-two were subjected to tho- 
racotomy, and thirty-seven to other major 
procedures. Adding the forty-two thorac- 
otomies performed in the group with com- 
bined injury to the chest and abdomen, 
thoracotomy was performed a total of 104 
times, or in 36 per cent of all operative 
cases. The general operative mortality in 
the 222 cases was g per cent and that for 
the 104 thoracotomies, 20 per cent. 

In the latter half of the campaign we 
tended to perform a higher proportion of 
thoracotomies. In a few cases it was prob- 
ably done unnecessarily where wound 
débridement, closure of the pleura, and 
aspiration or intubation might have suf- 
ficed. In two cases, on the other hand, 
minor operations proved to be inadequate 
and the patients had to be returned to 
surgery for thoracotomy. We have also 
tended to carry out closed catheter drain- 
age more often in cases with moderate to 
severe hemopneumothorax, even if the 
chest was not opened. Operative experience 
has increased the proportion of foreign 
bodies found and removed at thoracotomy. 
Time is saved if elective thoracotomy 
incisions are avoided, since exploration of 
the chest at the level of the entrance wound 
is usually adequate. 

In regard to preoperative management, 
we have learned to be more cautious in 
giving a large volume of fluid to severely 
injured chest casualties. Time as well as 
the patient’s strength is saved if both 
anteroposterior and lateral roentgenograms 
of the chest are ordered in all cases in which 
penetration of the pleural cavity is a possi- 
bility, and roentgenograms of the abdomen 
as well where any suspicion of abdominal 
involvement is entertained. 

The availability of stored bank blood has 
been a tremendous aid but it is not an 
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unmixed blessing since serious transfusion 
reactions were not infrequent. 

While bronchoscopic aspiration was per- 
formed at the end of operation several 
times, usually catheter aspirations through 
the endotracheal tube sufficed. Bronchos- 
copy was done only occasionally for atelec- 
tasis in the postoperative period. 


SUMMARY AND CONCLUSIONS 


1. Three hundred eighty patients with 
chest injuries associated with hemothorax 
or pneumothorax were admitted to an 
evacuation hospital in a six-month period. 
The clinical findings and preoperative and 
postoperative management of these cases 
have been discussed. 

2. The general mortality rate for the 380 
patients was 16 per cent. Twenty-eight 
patients died without operation and sixty 
were evacuated without operation. 

3. The general operative mortality rate 
among the 292 operated cases was I1 
per cent. 

4. In the 222 patients with thoracic 
injuries not complicated by abdominal 
injury the operative mortality was 9 per 
cent. 

5. The operative mortality rate for the 
104 patients subjected to thoracotomy was 
20 per cent. 

6. Eighty-three patients had combined 
injuries of the thorax and abdomen; the 
operative mortality rate for the seventy 
patients in this group was 17 per cent. 
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7. One hundred seventy-five patients 
(46 per cent) had other associated injuries 
of varying severity. 


DATA IN 380 CASES WITH CHEST INJURY ASSOCIATED 
WITH HEMOTHORAX AND PNEUMOTHORAX 


Per 
- Cent | No. No. 
of |Lived!| Died 
Total 


Non-operative cases 
(1) Thoracic injury... 75 
(2) Combined thoracic 

and abdominal in- 


19.8 57 18 


Operative cases 
(1) Thoracic injury: 
222 | 58.4 | 202] 20 
(a) Minor proce- 
(b) Thoracotomy. 51 II 
(c) Other major 
procedures. ... 37 


(2) Combined thoracic 
and abdominal in- 
jury: totals:...... 70 
(a) Miscellaneous 

minor proce- 


18.4 58 12 


(b) Exploration of 
the kidney... . 3 
(c) Laparotomy 
(d) Thoracotomy 
and _ transdia- 
phragmatic 
operation..... 23 7 
(e) Thoracotomy 
with laparot- 


320 | 60 


380 |100.0 
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ANESTHESIA FOR OPEN CHEST SURGERY* 


FRANK COLE, M.D. 
Director of the Department of Anesthesiology, St. Mary’s Hospital 
DULUTH, MINNESOTA 


posed by the surgical opening of 

the chest, both surgery and anes- 
thesia in this field have only recently 
begun to make progress comparable with 
that in other regions of the body. The 
problems imposed by intrathoracic surgery 
have been well defined by several investi- 
gators.‘> One of the most important, 
surgical pneumothorax, has always been 
the bugbear of both the surgeon and the 
anesthetist. The responsibilities of the 
anesthetist have been stated repeatedly to 
include his ability to inflate, at will, both 
sides of the chest. Devices to accomplish 
this effect have included the use of alter- 
nating pressure operating rooms, endo- 
tracheal insufflation (respiration without 
respiratory movements), and finally the 
use of the wide bore endotracheal tube for 
endotracheal inhalation. 

Endotracheal intubation has been stated 
by many modern workers*” to be essen- 
tial in open chest anesthesia. The ad- 
vantages obtained by the use of the 
endotracheal tube are many and include, 
in this field, the following: 

1. It assures, in the absence of kinking 
or twisting of the tube, an airway at all 
times. 

simple. 

3. It prevents the patient from strain- 
ing or coughing to a large extent; that Is, 
he is unable to build up high intrabronchial 
pressures, as the glottis cannot be closed. 

4. It makes possible and easy the re- 
peated aspirations of the trachea that are 
so essential to proper anesthesia for “‘wet- 
lung”’ surgery. 

5. It keeps oxygen and anesthetic gases 


iy eer to the many problems im- 


renders artificial respiration 


out of the stomach, a great advantage 
when positive pressure and controlled 
respirations are employed. 

6. It permits aspiration of the pharynx 
without interrupting the anesthesia. 

7. It reduces dead space in an indi- 
vidual whose facility for oxygenation Is 
already lowered. 

8. It prevents (with a tight fit) passage 
of secretions into the trachea. 

g. It allows the use of positive pressure. 

10. It helps to create a gas-tight system. 

11. It makes possible surgery in the 
prone and lateral positions. 

12. It saves expense; of great importance 
in the use of cyclopropane, considered by 
many*!!:!2 to be the ideal anesthetic agent 
in these procedures. 

13. It produces flaccid and adequate 
respiration. 

14. It reduces bleeding, an important 
consideration in an operation associated 
with much blood loss. 

15. It renders controlled respiration sim- 
ple and efficient. 

16. It eliminates the necessity of hold- 
ing the mask during the entire anesthesia, 
freeing the anesthetist’s hands and elim- 
inating the large leaks often present when 
holding the chin or fitting the face is 
difficult. 

17. It eliminates the danger of trauma 
to the face by the mask pressure. 

Endobronchial intubation has been sug- 
gested.*:!2 The anesthetic mixture can be 
delivered to one main bronchus (one lung 
anesthesia) or a suction catheter may be 
placed in a main bronchus or in a lobe 
bronchus, while respiration takes place 
through an endotracheal tube. Endo- 
bronchial anesthesia was introduced by 


* From the Division of Anesthesiology, Department of Surgery, University of Minnesota Hospitals. Read in part 
at the Staff Meeting of the Hospitals of the University of Minnesota, April 27, 1945. 
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Waters.‘ It is not widely used, as it Is 
fraught with technical difficulties, is time- 
consuming and uncertain. 

The inflatable cuff surrounding the 
endotracheal tube has been the subject of 
much discussion; its use is favored by 
many.”’!® Its effect is to seal off the space 
between the outside of the tracheal tube 
and the inside of the trachea and thus to 
insure a gas-tight system, a great advan- 
tage when positive pressure or controlled 
respirations are desired. Many workers* 14 
have objected to its use. Its disadvantages 
are twofold: Sustained pressure in the 
cuff has been known to be followed by 
necrosis of the larynx; and it prevents the 
drainage of secretions down the trachea 
and into the pharynx, around the tracheal 
tube. This latter has been asserted by 
many to be of prime importance as con- 
tamination from the diseased lung to the 
sound lung is facilitated by the position 
generally employed for these procedures; 
the possibility of such contamination Is 
naturally greater when secretions are 
dammed back by the inflated cuff. Some 
workers® believe the use of the cuff to be 
optional. 

The surgical pneumothorax imposes on 
the surgeon and anesthetist problems of 
reduced oxygenation, mediastinal flap, 
collapse of a lobe or lobes that may require 
re-expansion, and paradoxical respiratory 
movements on the operated side. 

Other problems confronting the anes- 
thetist and associated with mtrathoracic 
surgery include the following: 

1. The general health of these patients 
is often poor since they are commonly 
suffering from bronchiectasis or malig- 
nancy, and hypoxia. 

2. Open-chest operations are often shock- 
ing procedures. 

3. Both oxygen absorption and ab- 
sorption of anesthetic gases are reduced 
before surgery; the latter often renders 
induction slow. 

4. Unfortunately, the position that is 
ideal for the surgeon imposes a severe 
handicap on the patient, who is usually 
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placed in a lateral position, with the head 
down. This facilitates cross-contaminaticn, 
as has been pointed out. The effect of the 
lateral position is to hamper the respiratory 
movements on the sound side.! It has been 
demonstrated’ that at least 35 degrees of 
head lowering are required to avoid inter- 
lung spread. The effect of the head down 
position, in half-this amount, is to inhibit 
pulmonary exchange. Excessive Trendelen- 
burg position fails to protect the apices 
from secretions in lower lobe bronchiec- 
tasis. It has been shown" that the Tren- 
delenburg position elevates the diaphragm 
and thereby lowers the functional residual 
air, causing atelectasis. These factors 
tend, in the intact chest, to raise intra- 
pleural pressure, impairing respiration and 
impeding the return of blood to the 
heart. 

5. Contamination of the sound lung has 
already been discussed. 

6. Respiratory obstruction may develop 
due to the presence of pus or blood in the 
trachea and bronchi. 

7. It is essential, in these procedures, 
that the patient not be allowed to cough 
or strain. It has been pointed out! that 
coughing can spread contaminating mate- 
rial to the undiseased lung or lobes. It is 
constantly being pointed out by the 
surgeon, that straining renders more diffi- 
cult his already difficult work in so danger- 
ous an area. 

8. Finally, pneumothorax is attended by 
mechanical effects on the lungs, heart, and 
great vessels. The usual changes in intra- 
thoracic pressure associated with normal. 
respiration are here completely lacking. 

9g. The combined effects of lateral posi- 
tion, lowering the head,” and changes in 
intrathoracic pressure have been shown to 
favor the formation of interstitial pulmo- 
nary edema; this has been demonstrated 
repeatedly in this hospital, clinically and 
roentgenologically. 

Many different drugs and varied technics 
have been advocated by different anes- 
thetists. Ether has been recommended as 
the drug of choice.** Cyclopropane 
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seems now to be the anesthetic agent most the patient’s circulatory and respiratory 
commonly used in lobectomies and pneu- signs. Our technic includes a slight deep- 
monectomies.!1!2 Nitrous oxide, ethylene, ening of the anesthesia at the moment of 
pentothal and avertin (in combination opening the pleura and readiness to control 
with other drugs) have been used in the the respirations immediately, but the 
past. Regional anesthesia has been used patient is often allowed to breathe un- 
by some.'*!® However, it is generally assisted. Some authors??? have advised 
believed that the patient is better kept a preliminary pneumothorax, to avoid 
asleep for such procedures. Spinal anes- what they consider a severe embarrass- 
thesia® does not leave the cough reflex ment to the lungs and heart attending the 


TABLE I 


| 
1937 | 1938 | 1939 | 1940 1942 


. Anast. esophagus 

. Att. rem. pulm. embolus 

. Biopsy mediast. tumor 

. Cautery pneumonectomy 

. Cauteriz’n lung abscess 

. Decortication empy. cavity 
Esophagectomy 

Enc. hygroma chest............ 
. Exc. mediast. tumor 

. Exc. pericard. cyst 

. Ext. ca. esophagus............. 
. Intrathoracic thyroidectomy... . 
. Ligation esophagus 

. Lig. pat. duct. art 

. Mobilization esophagus 

. Pneumonolysis 

. Pneumonectomy............... 
. Pulm. lobectomy 

. Rem. bullet from lung 

. Repair diaph. hernia........... 
. Transthoracic exploration 

. Transthoracic gastrectomy 

. Transthoracic gastrostomy 


CON = We CON Qe 


Wn 
mW CON 


I 
2 
3 
4 
5 
6 
8 
9 

10 

II 

12 

13 

14 

15 

16 

17 

18 

19 

20 


intact, as the chest is open; it renders opening of the pleural cavity on the 
bronchial suction and intubation difficult; operating table. 
its mortality figures are probably not good. The use of positive pressure has been 
The carbon dioxide absorption technic repeatedly recommended.**® It has been 
is employed universally for intrathoracic condemned by others,’ as its effects have 
surgery.!!!2 The results of surgical pneu- been shown to be injurious;'?**4 in- 
mothorax have been discussed above; creased pressure has been shown to cause 
respiratory embarrassment, it has been (1) rise in venous pressure, (2) fall in blood 
stated,” is often pronounced when the pressure, (3) decrease in arterial and 
pleura is opened; the mediastinum at this venous blood flow with lengthening of the 
time moves toward the intact side,”! tend- circulation time, (4) slowing of respiration, 
ing to collapse that lung, too.*It has been (4) rupture of alveoli or mucous mem- 
our experience, however, that opening the _ brane,”* (6) straining and interference with 
pleura is associated with little change in ventilation and elimination of carbon 


1935 | 1943 | 1045 | Total 
| | | I | 3 2 | 
21 | | | I | | 2 | 1 | 2 | 13 
I | 3 | 10 | 8 | | 13 | 17 | 33 | 46 | 14 | 178 
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dioxide, and (7) retarding of the entrance 
of blood into the right heart in cardiac pa- 
tients. While controlled respirations have 
occasionally been criticized,* the distinction 
between this technic and the use of positive 
pressure is not always accurately made. 
Controlled respirations are used routinely 
by some investigators.**6 Its advantages 
are that it provides a smoother anesthesia; 
often eliminates straining; maintains better 
oxygenation in all procedures but pneu- 
monectomy, and even here when the 
breathing is shallow. Its disadvantages 
are, aside from the danger of raising intra- 
bronchial pressure, the tendency to spread 
infected material to normal lung tissue 
rand the occasional inconvenience to the 
surgeon caused by the movement of the 
passively expanding lobe or lobes. Increas- 
- ing the pressure in the airway, whether by 
the use of positive pressure or controlled 
respirations, is used to (1) prevent collapse 
of the sound lung; (2) reinflate collapsed 
areas; (3) demonstrate lines of demarca- 
tion; (4) stabilize the mediastinum; and 
(5) expand the collapsed lung at the time 
of closure. 

The occurrence of reflexes coincident 
with surgical manipulation about the 
hilum is described throughout the litera- 
ture. These reflexes, considered 
due to vagal stimulation, consist of irregu- 
lar, jerky respirations; sudden periods of 
apnea; and marked circulatory disturb- 
ances, including bradycardia; they often 
occur at the time of clamping the bronchus. 
Intravenous atropine injections have been 
recommended at this time;”’ many workers, 
however, advocate infiltration of the hilar 
region or vagus nerve with procaine.!!*18 
Occasionally, the lower portion of the 
trachea and the main stem bronchus on 
the affected side are infiltrated; phrenic 
nerve block is practiced by some,‘ 
should excessive diaphragmatic movements 
inconvenience the surgeon. 

Finally, the matter of secretions must 
be dealt with by the anesthetist. The 
possibility of dissemination of infected 
material has been considered above. Secre- 
tions harrass the anesthetist by (1) par- 
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tially or even completely obstructing the 
patient’s respiratory passages, and (2) 
bringing about too light and an uneven 
anesthesia, by the necessity of repeated 
tracheal aspirations and interruptions of 
the anesthesia. It is a well known fact 
that the bronchiectatic patient!® who 
exhibits no sputum preoperatively, even 
after postural drainage, may raise con- 
siderable amounts of it when general 
anesthesia is begun. Preoperative broncho- 
scopic drainage is advocated by some 
anesthetists.!°!4 The diseased lobe may 
be like a sponge and disgorge sputum 
whenever the surgeon manipulates it.1® 

Determinations of arterial blood oxygen 
in patients undergoing intrathoracic surg- 
ery? have shown that (1) changes in 
these levels appear to be independent of 
the anesthetic agent used; (2) only in the 
presence of pulmonary suppuration was 
true hypoxia found, where it was found 
almost routinely, (3) the duration and 
type of intrathoracic surgery had no 
demonstrable effect on arterial blood oxy- 
gen levels; and (4) arterial blood oxygena- 
tion was normal for good risk patients 
and low for poor risk patients, regardless 
of the pathological condition. 

The technic employed at the University 
of Minnesota Hospitals for open chest 
surgery includes: 

1. Rapid induction, often by means 
of the use of an intravenous soluble 
barbiturate. 

2. Endotracheal intubation, excepting 
in infants with tracheo-esophageal fistula. 

3. The use of the inflatable cuff. 

4. Cyclopropane. 

5. Carbon dioxide absorption technic 
(circle type). 

6. The use of controlled respirations in 
selected cases. It has been shown that 
there is very little blood flow through a 
collapsed lung, and it is our policy to let 
the patient breathe spontaneously when 
the pleura has been opened, as long as all 
circulatory and respiratory signs remain 
good. When respirations are controlled, 
manually exerted pressures of 7 to 10 mm 
of mercury are used. 
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7. No constant positive pressure. 

8. Lateral, head down position. 

g. Frequent re-expansion of sound lobes 
or lung. 

10. For wet-lung cases, frequent tracheal 
aspirations, at least every ten minutes. 

11. Rapid recovery of the cough reflex. 

12. The administration of ephedrine, 
desoxyephedrine, or EA-1 befcre terminat- 
ing the anesthesia, to prevent the occur- 
rence of what has been described as 
“cyclopropane shock.’’*° 

It has been well said* that “during 
critical periods ... the anesthetist is 
easily the busiest man on the team.” 

The use of large doses of curare to 
abolish all spontaneous respiratory efforts, 
coupled with artificial respiration, is one 
of the very newest developments in modern 
anesthesia. This method, facilitating the 
use of controlled respirations throughout 
the operation, may provide an improved 
technic for open chest surgery. There is a 
possibility that the troublesome reflexes 
referred to earlier may be thus abolished. 
The straining that often attends repeated 
tracheal suctioning, which is so often 
troublesome to the surgeon, may be thus 
prevented. 

The following table is a list of deliberate 
open chest surgery performed at these 
hospitals from January 1, 1935, to April 
23, 1945. It does not include many cases 
in which the pleura is often madvert- 
ently opened, as sympathectomy and 
nephrectomy. 


REFERENCES 


. Maier, H. Responsibility of the anesthetist in 
reducing the operative complications of thoracic 
surgery. Anesthesiology, 5: 11, 1944. 

. Macitt, I. Anesthesia in thoracic surgery, with 
special reference to lobectomy. Proc. Roy. Soc. 
Med., 29: 643, 1936. 

. Rovenstine, E. Anesthesia for intrathoracic sur- 
gery: the endotracheal and endobronchial tech- 
niques. Surg., Gynec. é* Obst., 63: 325, 1936. 

. Hewer, C. L. Recent Advances in Anesthesia and 
Analgesia. Philadelphia, 1944. Blakiston Co. 

. Subcommittee on Anesthesia of Division of Medical 
Sciences, National Research Council: Funda- 
mentals of Anesthesia. Am. M. Ass. Press, 2nd 
ed., 1944. 

. Wirxins, A. R. Anesthesia in esophageal surgery. 
Anesthesiology, 4: 274, 1943. 


in Chest Surgery American Journal of Surgery 603 


7. EsteNn, B. Anesthesia for thoracic surgery. New 
York State J. Med., 43: 1980, 1943. 

8. BEECHER, H. Some controversial matters of anes- 
thesia for thoracic surgery. J. Thoracic Surg., 10: 
202, 1940. 

. Lunpy, J. Clinical Anesthesia. Philadelphia, 1942. 
W. B. Saunders Co. 

. Guepe.L, A. Inhalation Anesthesia. New York, 
1944. Macmillan Co. 

. EversoLe, U. and OverRHo.t, R. Anesthesia in 
thoracic surgery. J. Thoracic Surg., 5: 510, 1936. 

. Duntop, J. Anesthetic practices in thoracic surgery. 
Curr. Res. Anes. er Analg., 18: 301, 1939. 

. Gittespie, N. Endotracheal Anesthesia. U. of Wis. 
Press, 1941. 

. Nerr, W., Puitiips, W., and Gunn, G. Anesthesia 
for pneumonectomy in man. Anesthesiology, 3: 
314, 1942. 

. ALTSCHULE, M. The significance of changes in the 
lung volume and its subdivisions during and 
after abdominal operations. Anesthesiology, 4: 
385, 1943. 

. Noswortnuy, M. D. Anesthesia in chest surgery, 
with special reference to controlled respiration 
and cyclopropane. Proc. Roy. Soc. Med., 34: 479, 
1941. 

. GREENBERG, A., VISSCHER, M., PETERSEN, W. and 
Boyp, W. The cause of death in ruminants held 
on their backs. J. Am. Vet. Med. Ass., 105: 417, 
1942. 

. BEEcHER, H. Some current problems in anesthesia. 
Surgery, 8: 125, 1940. 

. Bourne, W., Leicu, M. D., INGtis, A. N. and 
Howe t, G. R. Spinal anesthesia for thoracic 
surgery. Anesthesiology, 3: 272, 1942. 

. Woop, D. Anesthesia in surgery of the chest. 
Curr. Res. Anes. e Analg., 13: 260, 1934. 

. Hewer, C. L. Anesthesia in thoracic operations. 
Curr. Res. Anes. e Analg., 9: 24, 1930. 

. Wicern, S. and Scuuttz, P. Anesthetic procedures 
in thoracic surgery. Am. J. Surg., 54: 4, 1941. 

. Beecuer, H., BENNETT, H. S. and Bassett, D. 
Circulatory effects of increased pressure in the 
airway. Anesthesiology, 4: 612, 1943. 

. Baracu, A. Principles and Practice of Inhalational 
Therapy. Philadelphia, 1944. J. Lippincott Co. 

. THORNTON, T. F., Apams, W. and Livincstone, H. 
Mediastinal and subcutaneous emphysema fol- 
lowing intratracheal insufflation anesthesia; re- 
port of a case. Curr. Res. Anes. é Analg., 23: 177, 
1944. 

. CraFoorp, C. Pulmonary ventilation and anes- 
thesia in major chest surgery. J. Thoracic Surg., 
9: 237, 1940. 

. Puetps, M. The role of the alkaloids of the bella- 
donna plantsin clinical anesthesia. Anesthesiology, 
3: 71, 1942. 

. THORNTON, T. F., Jr., ADAMs, W., LivincsTone, H. 
and WELLMAN, V. Clinical investigation of anoxia 
in intrathoracic operations. Anesthesiology, 4: 
266, 1943. 

. Apams, W., THORNTON, T., Cartson, A. and 
Livincstong, H. Anoxia and anesthesia in intra- 
thoracic operations. Surgery, 13: 859, 1943. 

. J., R. and SAHLER, L. Cyclo- 
propane anesthesia in military surgery. Mil. 
Surgeon, 89: 177, 1941. 


& 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
2 
21 
2 
2 
2 
2 
I 
2 
27 ; 
28 
5 29 
30 
6 


ORIFICIAL TECHNIC FOR PROCTOLOGIC SURGERY 
EXCISION OF ANAL PATHOLOGY IN SITU 


CHELSEA EATON, M.D. 
Attending Proctologist, Peralta and Berkeley Hospitals 
OAKLAND, CALIFORNIA 


RUE surgical landmarks that provide 
reliable guidance to the surgeon are 
afforded by the discovery that ano- 


Fic. 1. Structural scheme of web-like arrange- 
ment of anorectal musculature. The in- 
verted v-shaped sections show how sheaths 
of conjoined longitudinal muscle divide the 
external sphincter into its components and, 
thus, form a web. A, B, and C, outer, 
middle, and inner sheaths, respectively. 


rectal musculature is arranged as a web 
rather than as a series of rings surround- 
ing a tube as has been long supposed.’~4 
These landmarks tell him where, how deep 
to make his incisions and where not to make 
them.’ Abscess, fistula, ulcer, and pro- 
lapsing hemorrhoids may be dealt with 
more accurately by the use of these guid- 
ing surgical landmarks. Drainage of all 
the anal infections is safe and effective 
when the surgical procedures are guided by 
the structural landmarks afforded by the 
“web concept” of the surgical anatomy. 
(Fig. 1.) However, the problem is only half 
solved. 

These surgical landmarks can be used 
only when the surgical procedure is applied 
inside the anal canal. Because these guid- 
ing landmarks lose all significance as such 


when they are injured or retracted from 
their normal position, they must be dealt 
with in situ.® Therefore, in order to conserve 
and utilize these landmarks, we should 
realize that the anal canal is an orifice, and, 
as such, deserves all of the surgical finesse 
that is given to other fields of orifical sur- 
gery. Because traction trauma is directly 
proportional to the degree of exposure 
required by the surgeon, it follows that his 
interests and those of the patient are best 
served when those requirements are at the 
minimum. The purpose of this article is to 
suggest ways and means to apply the surgi- 
cal procedures in situ so that injury will be 
minimized and so that the important land- 
marks afforded by the “web concept” can 
be used. 

The following suggestions have been 
found to be useful in adapting surgical 
procedure to a field of restricted exposure 
(see Figures 2 to 7 showing the use of self- 
retaining, non-traumatizing, speculum and 
accessory instruments in orifical surgery): 
(1) An anal speculum that exposes most 
advantageously the small degree of tissue 
space that the orifice affords;’ (2) accessory 
instruments (needle-holder, tissue forceps, 
etc.) whose size and shape conform to the 
restricted operative field; (3) accessory 
means of facilitating surgical procedure 
(such as position of patient, lighting, 
anesthesia) ; and (4) the use of a progression 
of surgical steps in accordance with the 
anatomic arrangement of the blood supply 
so that the restricted surgical field will not 
be obscured by bleeding and instruments. 

By way of brief amplification of these 
pomts we should realize first that traction 
trauma not only causes increased post- 
operative pain and postoperative disability 
for the patient but defeats the purpose of 
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the surgeon because it destroys the impor- 
tant guiding landmarks of the canal. The 
common practice of divulsion of the sphinc- 
ter, retraction and eversion of the mucous 


Fic. 2. Sphincter repair. Scar tissue wedge 
has been excised, sphincter ends freed, 
and united. 


membrane from the canal, causes a degree 
of tissue distortion that frustrates all surgi- 
cal orientation. Rupture of. sphincteric 
muscle fibers, blood vessels, and nerves of 
the hemorrhoidal plexus results from trac- 
tion trauma and the ensuing extravasation 
of blood masks all landmarks. All of this 
creates such tissue distortion that, as one 
surgeon says, “The judgement of Solomon 
scarcely suffices to tell how much tissue to 
remove and how much to leave.” Therefore, 
all of the principles of orificial surgery are 
directed toward the purpose of avoiding 
traction trauma. 

We have found that a non-traumatic 
speculum of a tubular type, affording 180 
degrees of exposure is eminently satis- 
factory. Specially devised accessory instru- 
ments (needle-holders, curved scissors, 
tooth forceps, etc.) are of equal importance. 
All of the details pertaining to the arrange- 
ment of the operating room facilities should 
be considered carefully. We have found 
that the prone, semi-inverted position on 
the table, with the buttocks retracted by 
means of tapes, and with an overhead light 
adjusted so that the canal is well visualized 
are factors of importance. Sacral anesthesia 
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is ideal and the operative position that the 
patient assumes on the table is utilized 
well for this and for the subsequent surgical 
procedure. 


Fic. 3. Infralevator abscess (after excision) 
originating in posterior crypts. 


Finally, a-most important factor in this 
branch of orificial surgery is the actual 
progression of “‘surgical steps” in removing 
the pathological condition from the anal 
canal. Bleeding, a troublesome feature in 


Fic. 4. Anal stenosis with ulcer. A portion of the 


subcutaneous ledge” (Fig. 1) must be ex- 
cised in addition to the ulcer bearing area. 


any field of surgery, is an additional handi- 
cap in a restricted field of exposure. The 
presence of instruments in the field further 
aggravates the obstructions of the surgeon’s 
view. These awkward features can be 
eliminated largely by adopting a plan 
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whereby his surgical steps are made in 
accordance with the anatomic arrangement. 
Therefore, the first logical step is to direct 
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established at this ‘“‘dentate level” in 
removing anal disorders, hemostasis is 
obtained by lightly drawing the cut edge 


Fic. 5. Exposure of prolapsing hemorrhoids (note pro- 
lapsed line of crypts). Patient lies in prone, semi-inverted 
position with buttocks retracted by adhesive strips. 


the surgical approach and to establish 
hemostasis at the highest level in the canal 
from which bleeding emanates.® 

This is the all important “‘dentate level’’ 
(not to be confused with the dentate line of 
crypts). This is the level where the deep 
branch of the inferior hemorrhoidal artery 
enters the submucosal space above the 


Fic. 6. Excision of hemorrhoid in situ. 
(Fig. 7.) 

profundus division of the external sphincter. 
This level lies between two easily palpated 
landmarks: The internal intermuscular 
groove and the puborectalis muscle which 
separates the rectal ampulla from the anal 
canal. 

Hence, when the line of excision is 


of the overlying mucosa against the anal 
wall. Subsequent closure can then be made 
in a comparatively dry field. 


COMMENT AND SUMMARY 


By employing the technic of orificial 
surgery for treatment of anal infections we 
can use the true guiding landmarks to good 


Fic. 7. Closure at “dentate level” after 
excision of hemorrhoid shown in Figure 6. 


advantage, remove pathological conditions 
effectively, and avoid the evils of traction 
trauma which not only jeopardizes the 
welfare of the patient from the standpoint 
of postoperative pain and disability but 
defeats the efforts of the surgeon by destroy- 
ing landmarks. 
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Here, then, is both an opportunity and 
an obligation for the proctologist: Because 
the clarified surgical anatomy of the 
anorectum obliges him to adapt his tech- 
nic to the part, the degree of skill that he 
attains in doing this will enhance the signif- 
icance of his speciality accordingly. 
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THE imperforate anus is readily corrected by an anteroposterior mid- 
line incision over the anal depression, or over its usual location if no proc- 
todeum is evident. The rectal pouch is identified, grasped with hemostats, 
opened by an anteroposterior incision, and sutured marginally to the skin 
with black silk sutures. The mucosa is not included in these sutures, to pre- 
vent eversion and prolapse in later life. Insertion of a rectal tube completes 


the operation. 


From ‘‘Ambulatory Proctology” by Alfred J. Cantor (Paul B. Hoeber, 


Inc.). 
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ANESTHESIA IN AN EVACUATION HOSPITAL 


Rosert K. Lenz, m.p. 
Assistant Surgeon, Nathan Littauer Hospital 
GLOVERSVILLE, NEW YORK 


HIS article is a report on 7,500 con- 

secutive surgical cases in an Evacua- 

tion Hospital in the E.T.O. Of these, 
6,872 patients required some form of anes- 
thesia beyond sedation. I have purposely 
labelled it as a report because I have no axe 
to grind. It is hoped only that by setting 
down some of the observations on such a 
number of cases, we may learn something 
worthwhile. I sincerely hope that more re- 
ports of this nature will be made to afford 
comparison with our own work. 

Anesthesia in a busy Evacuation Hos- 
pital can properly be described as a night- 
mare when compared to that in civilian or 
fixed Army institutions. Many factors are 
responsible for this condition. The desper- 
ate cases in large numbers are a tremendous 
responsibility. Add to this the necessary 
rush—twenty-four hours a day—with in- 
adequate, insufficient help and the physical 
disadvantages of working in_ hurriedly 
erected tents and the condition is self- 
explanatory. It is impossible to describe 
the utter difference from anesthesia in any 
other type of place. 

Our hospital was a 400-bed Evacuation 
Hospital. Most of the time we had several 
auxiliary teams added to our own staff. 
Some of these teams had their own anes- 
thetist and some depended on us for help. 
There were two medical officers and four 
nurses on our regular anesthesia staff. As 
we worked on a twelve-hour shift, that 
allowed one officer and two nurses for each 
shift. In our opinion this was a minimum 
and more of our personnel should have 
been trained in anesthesia. Due to a short- 
age of Field Hospitals, our work included 
an increased number of chest and abdomi- 
nal cases. Unquestionably, this circum- 
stance modified our anesthesia. 

I am convinced that the anesthetist’s job 


begins in the preoperative. and shock 
wards. Teamwork is highly essential; and 
it is only fair to the patient and anesthetist 
to give the latter a chance to study and 
advise from the time the patient is ad- 
mitted. From his experience with patients 
on the operating table the anesthetist is 
the best judge of the optimum time for 
operation in serious cases. I believe that 
too much time is spent in preoperative wards 
in many of these severe cases. A trial period 
of not more than two hours maximum 
should be given. If the patient does not 
show any response, the chance of imme- 


‘diate operation must be taken. Patients 


who are so badly injured that they will not 
respond in two hours will not improve 
with more time but will actually slip back- 
ward. If a patient does show some response 
during the initial two hours of shock treat- 
ment, he becomes a problem of constant 
watching and should be operated upon when 
sufficiently recovered or when he fails to 
continue to improve. Too often the mistake 
is made (and we made it ourselves many 
times) of procrastinating in the blind hope 
that somehow a patient will improve if 
given more time. For emphasis, I should 
like to repeat that a trial period should be 
limited to two hours at the most in any 
case, regardless of the nature of the injury. 

The question of using a tourniquet on 
badly injured extremities is a delicate one. 
For some reason the idea of placing a 
tourniquet on a limb as a measure to con- 
trol shock is abhorrent to some for various 
reasons. However, the theory is sound. I 
an aware of the so-called dangers such as 
embolism. But it seems as likely that 
embolism can occur from the badly trau- 
matized flesh and bone. We had several 
cases in which an extremity was so badly 
damaged that the surgeons agreed that it 
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must come off after shock was controlled. 
In some of these we placed a good tight 
tourniquet just above the level of future 
amputation and proceeded with shock 
treatment. Our experience was limited, but 
we believed that the response in these cases 
was much better than in similar ones where 
a tourniquet was not used. The discomfort 
was not great. In shock patients who were 
properly sedated, there was no real problem 
on this score. The idea of combining 
refrigeration with a tourniquet comes to 
mind. Unfortunately, we did not have an 
opportunity to try cold therapy. But an 
interesting observation may well be added 
here. This is, that men who were not picked 
up promptly after being wounded, due to 
battle conditions, often seemed in better 
shape and their shattered limbs responded 
better for having been exposed to cold 
temperatures for several hours. 

Premedication was a very routine pro- 
cedure. Intravenous morphine plus atro- 
pine or scopolomine in the operating room 
was standard. We encouraged the preop- 
erative and shock sections to administer 
sedatives intravenously only, and then 
only when necessary. We had no difficulty 
with the intravenous route. Our only diffi- 
culty came from large or repeated doses of 
morphine given subcutaneously or intra- 
muscularly elsewhere and not absorbed 
until the shock had been overcome. There 
were too many cases of severe respiratory 
depression from earlier morphine adminis- 
tration, occasionally as long as six to eight 
hours previously when no sedative was 
given at our hospital. Clearly then, these 
were cases of delayed absorption. 

Many factors entered into our choice of 
an anesthetic agent for an individual case. 
Did the patient have a cold, or was he a 
victim of a hidden blast injury to the chest; 
was he a potential shock case; did he have 
massive soft tissue injury; was the surgeon 
a slow or fast worker; was the anesthetist 
well trained or not; what was the most time 
saving anesthetic (provided two or more 
were equally good in that particular case) ; 
and finally what complications might be 
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expected? I can say only that our aim was 
to choose the agent which seemed best for 
the patient. There is no doubt that we 
made errors. But in general we leaned 
toward safety above all else. At times we 
incurred the displeasure of an impatient 
surgeon by electing to use ether instead of 
pentothol sodium. But we were fortunate 
for the most part in our relations with the 
surgeons, and our chief of surgery ruled 
that the anesthetists were to decide the 
type of anesthesia. We were also charged 
with the responsibility of deciding when 
an operation should be terminated if a 
patient became bad, as well as complete 
supervision of shock treatment during and 
immediately after surgery. This may sound 
rudimentary, but it was surprising to find 
that in many instances people who could 
do a venipuncture and hold a jaw or pour 
ether on a mask were looked upon as 
anesthetists. 

Statistics are unreliable, but some index 
of the type and quantity of various anes- 
thetic agents can be gained from the follow- 
ing figures (Table 1): 


TABLE I 


Second Third 
Series Series 
After All 

Regional Cases 
Total Total 
Cases— Cases— 
3976 Anes- | 7500 Anes- 
thetics— | thetics— 
3638 6870 


First 
Series 
Before 
Regional 
Total 
Cases— 
3524 Anes- 
thetics— 
3232 


Per 
No. 


423 
542 
199 
62 
1071 
1341 


Pentothol sodium 


These figures are a simple breakdown of 
7,500 consecutive surgical cases with a 


|. 
| 
; Per Per 
No. Anes- Cent No. Cent 
thesia 
2061, 63.7 11.7 |2484] 36.1 
5.5 | 269] 3.9 
Nitrous oxide....| 24 8 1.8}. t.4 
29.7 |1625} 23.6 
1.8 36.3 |1402] 20.4 
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total of 6,872 anesthesias of various types. 
I should like to mention several poimts 
to avoid confusion. In a considerable num- 
ber of cases more than one agent was used. 
In the figures above the more potent agent 
was used. In the total of 7,500 cases, 628 
were given no anesthetic. The figures are 
divided into two series chronologically and 
because of a change in technic. The first 
series covers a period up until we started 
using regional anesthesia on a large scale. 
The second series runs from that point to 
the end of the 7,500 cases. 


REGIONAL ANESTHESIA 


In November, 1944, we were fortunate to 
have a well trained instructor in regional 
anesthesia stay with us for a time. He 
taught us how to do many types of block 
anesthesia in a simple manner. A large 
proportion of battle casualties are in the 
extremities and a glance at the figures 
shows how many are suitable for block 
anesthesia. At the time, we were running 
mto a large number of upper respiratory 
infections, blast injuries of the chest, and 
postoperative pulmonary complications. 
Suffice it to say here that the technic was 
easily learned, postoperative complica- 
tions were markedly reduced, the patients 
began to eat and drink immediately, they 
cooperated on the operating table, and the 
percentage of failures was very small. We 
were, and are still, very enthusiastic about 
this type of anesthesia. 


PENTOTHOL SODIUM 


It is interesting to notice from the figures 
how the percentage of pentothol anesthesia 
fell off in the second series. It is a very use- 
ful agent but has several drawbacks. It is 
too easily administered. Consequently, 
mexperienced people were assigned to give 
anesthetics; and pentothol was being used 
in questionable cases such as hidden blast 
injury to the lungs, anemia from hemor- 
rhage, and upper respiratory infections of 
undetermined extent as well as in potential 
shock cases. It was easy to fall into the 
error of using an agent which was rapid, 
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without sufficient thought about the com- 
plications. Laryngospasm was an annoying 
and potentially dangerous complication 
in too many cases. This was partly due to 
the turning and rolling of patients to get 
at multiple wounds. Postoperative pulmo- 
nary complications occurred fairly often, 
especially in the colder months. Due to the 
rapidity of “‘turning out” cases and the 
exhaustion of the soldiers from combat we 
ran into long narcoses following pentothol. 
My conclusions about pentothol are that 
it was a good agent if used properly, but 
that it was dangerous in the sense of being 
used too much in questionable cases and 
often by untrained help. 


ETHER 


We used this old standby in what may 
seem to be a high percentage of cases. 
Nevertheless, we believed we were justified 
in this on the basis of safety. We found that 
ether in the hands of even an unskilled 
individual was relatively safe. Almost all 
patients improved during induction. Also, 
we had a rather high percentage of chest 
and abdominal cases as well as maxillo- 
facial. Although ether was a slower pro- 
cedure, we were of the opinion that in these 
instances our choice was sound. 


SPINAL 


At first we used this agent sparingly and 
only in elective cases. The sights and 
sounds in a busy Evacuation Hospital 
surgery added to the already strained 
nerves of combat troops were not con- 
ducive to a smooth spinal anesthetic. But 
as we became more familiar with various 
types of mental conditions and more ac- 
customed to the surgeons, we decided to 
use low spinal in more and more cases. By a 
low spinal I mean a small dose of procaine 
—average 75 mg.—in lumbar 3 to 4 with 
2 cc. of diluent and no barbotage. There 
was very little change in blood pressure and 
the procedure was simple. A further ad- 
vantage was that one anesthetist could do 
several of these in a short time and thereby 
keep many surgeons busy. This was helpful 
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especially when we were short of help in 
anesthesia. We were careful to eliminate 
potential shock cases as much as possible 
and to use spinal only in moderate wounds 
without massive tissue destruction. There 
were no serious complications and failures 
were almost unknown. 


NITROUS OXIDE 


Except for ether induction we did not 
use this agent extensively. Perhaps it 
should have been used more. But our feel- 
ing was that it was not worth the effort. 
Whenever nitrous oxide could have been 
used, we were able to employ either pento- 
thol or regional and they seemed to work 
better in our hands. Many soldiers became 
excited under gas anesthesia and often 
they vomited at an inconvenient time. 


LOCAL 


There is little to be said about this type 
of anesthesia which is not already known. 
We avoided injecting the material into 
infected areas. But it was used a great deal 
for minor surgery and chest and maxillo- 
facial cases. 


COMPLICATIONS DURING ANESTHESIA 


Shock and Hemorrhage. This was our 
biggest problem and is too extensive a 
subject to cover here. We relied primarily 
on intravenous fluids; the type depending 
on the individual patient. We never hesi- 
tated to use the rapid injection method of 
pumping fluid into the veins. By attaching 
a blood pressure bulb to the airway and 
using multiple veins—sometimes both arms 
and both legs—simultaneously, tremen- 
dous quantities of fluid can be administered 
in a short time. For example, we pumped 
eight litres of blood and plasma into one 
patient with intraperitoneal hemorrhage in 
less than ninety minutes and the desperate 
patient survived. This illustrates the prin- 
ciple that drastic wounds require heroic 
shock treatment. We learned to have little 
faith in stimulant drugs, except as a very 
temporary lift to tide a patient over a 
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crisis. It is dangerous to attempt to carry a 
patient on injections of adrenalin or ni- 
kethamide alone. Shortly that patient will 
go into an irreversible shock. It is worth 
noting that the slow administration of 
stimulants is far superior to the rapid. In 
our hands, an ampule of ephedrine mixed 
in a bottle of plasma or inserted high into 
the tubing just below the flask gave far 
better results than any other drug or any 
other method of rapid or divided-dose 
administration. 

Laryngospasm. This occurred fairly fre- 
quently, especially with pentothol and 
when patients were rolled around to get at 
multiple wounds, in spite of the rigid rule 
of atropine or scopolomine before all gen- 
eral anesthetics. A few cases required in- 
tubation after cocainization. But most of 
them responded to more atropine (or 
scopolomine), oxygen and artificial respira- 
tion. We never performed an emergency 
tracheotomy under anesthesia. However, 
there were three cases of face and neck 
wounds in whom a tracheotomy was per- 
formed under local before anesthesia was 
started. An elective tracheotomy is a far 
simpler and wiser procedure than one done 
as an emergency in the middle of an 
operation. 

Respiratory dysfunction whether due 
to spasm, obstruction, depression or blast 
injury was quite common. If it could not 
be corrected immediately, strong measures 
were used because it was our belief that 
hypoxemia was a serious sign, especially in 
patients who had lost considerable blood. 
One of our rules was that.a patient under 
pentothol was immediately switched to 
ether if this condition occurred and could 
not be overcome quickly. We never hesi- 
tated to make this switch from pentothol 
to ether if, for any reason, the patient was 
not doing well. I feel very strongly that we 
avoided some serious consequences by this 
practice. 

Vascular Accidents. There were no 
proved cases of embolism occurring during 
anesthesia. With such massive destruction 
of tissue and bone, emboli would seem to 
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be a frequent possibility. We observed at 
least a dozen cases of what we thought 
might have been cerebral spasm or em- 
bolism. Each case showed a rather constant 
set of clinical signs. The syndrome, if it 
may be called that, always occurred during 
débridement of soft tissue or manipulation 
of fractured bones with one exception—an 
appendectomy for an early mild appendici- 
tis. Typically, it came on after the induc- 
tion stage and when the patient was being 
easily maintained. There was a sudden 
respiratory change to shallow, jerky breath- 
ing; the color became less pink but not 
cyanotic; the pulse increased 15 to 30 beats 
per minute and became less full. In the few 
cases in which it was possible to record 
blood pressure, it remained fairly constant 
or increased slightly; and the most striking 
change was a sudden wide dilatation of one 
pupil only. This condition was not affected 
by anything that we did and we tried many 
things. Its duration varied from five min- 
utes to nearly two hours with a gradual 
return to normal. None of the cases re- 
sulted in any serious consequence. In one, 
under ether anesthesia, the operation was 
continued for nearly an hour without fur- 
ther anesthesia. This patient reacted a 
little slowly but otherwise normally except 
for the dilated pupil which did not return 
to normal for twelve hours. To my personal 
knowledge one case occurred under spinal, 
three under pentothol and two under ether 
anesthesia. 

Vomiting. This complication did not 
trouble us very often. Most of the wounded 
men had had little in the way of liquids for 
several hours and apparently the fluids are 
responsible for most vomiting because 
many of the men had food in their stom- 
achs at the time of operation. Of course 
Army food at the front was mostly canned 
and of the concentrated type. This may 
have had a bearing on the situation also. 
It is worthwhile to note here that severe 
injuries delay the emptying of the stomach. 
We had cases who vomited food, which 
seemed to be completely undigested, twelve 
to eighteen hours after ingestion. 
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Intubation. We practised this very fre- 
quently and felt justified m doing so. With 
rapid work, inexperienced help, frequent 
lung injuries and not infrequent respiratory 
depression from accumulated morphine or 
head injury or anoxemia, intubation proved 
to be a wonderful safeguard. There were 
no serious results from its use. We always 
applied cocaine 10 per cent to the vocal 
cords before inserting the tube and in cases, 
such as maxillofacial or throat, where the 
tube was retained for twenty-four hours 
or more a few drops of cocaine were put 
into the tube often enough to quiet the 
patient. We also intubated and applied 
suction in every case of vomiting or aspira- 
tion and were frequently amazed at the 
amount of material recovered from the 
bronchial tubes. 


POSTOPERATIVE COMPLICATIONS 


To discuss most of these would be out of 
reason in a paper such as this. But a few 
points will be mentioned. Oxygen was used 
very liberally and in all cases which pre- 
sented head or chest injury, shock or 
respiratory depression. I believe that oxy- 
gen should be used more in civilian practice 
postoperatively. Too often a serious case 
is carried through an operation success- 
fully only to go bad in a recovery room 
(sometimes irretrievably) due to an oxygen 
want and the extra burden that this puts 
on the heart and tissues. 

Oxygen under pressure was used very 
successfully to combat pulmonary edema. 
It can be administered very simply without 
any special apparatus. We did this by 
removing the rubber sponge diaphragm. 
from one side of the B.L.B. mask and put- 
ting a cork in its place. Through this cork 
a piece of glass tubing was inserted and a 
rubber tube led from this to a bottle of 
water with 5 or 10 cm. of water in it. When 
the mask was strapped tight to the face 
and the oxygen turned on sufficiently, the 
patient received oxygen under a pressure 
of approximately the number of cm. of 
water in the bottle. With atropine, oxygen 
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under pressure was our best treatment for 
pulmonary edema. 

A curious type of pulmonary edema was 
noted enough times to rule out coincidence. 
This occurred when patients, not neces- 
sarily severely wounded, were given blood 
at our hospital several hours after adminis- 
tration of plasma at a forward station. The 
total volume of neither fluid affected the 
incidence of pulmonary edema. There were 
cases in which this condition developed 
after having only one unit of plasma (250 
cc.) at an advance station and only part 
of a unit of blood (500 cc. blood) at our 
hospital. Some of these patients were not 
really in shock either. Because the edema 
developed in cases such as these in which 
the total fluid given was small, and because 
edema did not develop in some cases in 
which large amounts of fluid were given 
sometimes rapidly, I should like to suggest 
the possibility of an anaphylactoid type 
of reaction being at least partly responsible. 

Deaths. Anesthetic deaths are a dif_i- 
cult subject, because it is only by ruling 
out every other possibility that we can 
place the blame on the anesthetic agent. 
The question is even more involved when 
we are dealing with men who have been 
subjected to severe physical violence. For 
example, one of our early deaths was a 
neurological case who died just after induc- 
tion with pentothal and before the surgeon 
started to work. Autopsy showed that the 
man died of a sudden hemorrhage into the 
upper spinal cord near the site of injury. 
Was the pentothol responsible for the 
hemorrhage or would he have had it any- 
way? Could this be called a truly anesthetic 
death? I believe not. Another death oc- 
curred during pentothal anesthesia for a 
penetrating wound of the frontal lobe of 
the brain. The patient had been given the 
anesthesia and carried for over one-half 
hour without difficulty, when he suddenly 
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expired of a combined respiratory and cir- 
culatory failure which was not affected by 
stimulants. The surgeon had been starting 
to suck away the damaged brain when the 
accident happened. But we had several 
cases of unexplained sudden death in our 
neurological cases. Some of these occurred 
under ether and some under local. In the 
case above it was difficult to determine the 
role of the anesthetic agent, but we listed 
it as an anesthetic death. Another case 
which puzzled us was a not too severe 
maxillofacial wound. This patient was 
given ether and intubated, all without 
incident. After an hour, the anesthetist 
stopped the ether and was carrying the 
patient on oxygen plus what ether was in 
the tubing when he suddenly turned 
cyanotic and stayed that way under pure 
oxygen and artificial respiration. After 
five minutes of this the patient expired. 
Autopsy showed nothing but an early 
small pneumonia of one lobe. My personal 
opinion was in favor of a cerebral accident 
in spite of the autopsy and not an anes- 
thetic death. 

There were several other cases in which 
the anesthetic might have caused death or 
been partially responsible. But we were 
never able to prove conclusively in any 
case that the death was due solely to the 
anesthetic; and there was no indication in 
our series of cases that one agent was more 
responsible for deaths during anesthesia 
than any of the other agents. 


SUMMARY 


A report on anesthesia in an Evacuation 
Hospital in the F.T.O. has been given. It 
was based on observations on 7,500 con- 
secutive surgical cases requiring 6,872 
anesthetics. The report was informal but 
contained two series of figures to show the 
change from a preponderance of pentothol 
to that of regional anesthesia. 
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EARLY WALKING AFTER MAJOR GYNECOLOGIC SURGERY 


SIDNEY N. MENDELSOHN, M.D. 
CINCINNATI, OHIO 


URGICAL advances have gone hand 
in hand with advanced knowledge of 
physiology. In surgery, and in every 

surgical subdivision, new procedures and 
therapeutic aids have been eagerly grasped 
and put to careful test and trial. In a great 
part, this physiological approach in modern 
surgery has been responsible for spectacu- 
lar strides in the past several decades. 
Despite this, we have been loathe, or even 
failed to recognize that a cardinal physio- 
logic principle of postoperative care Is 
being constantly violated. Prolonged bed 
rest after operation is unphysiologic and 
leads to numerous preventable complica- 
tions and even deaths. The tradition of 
long bed confinement handed down from 
the time of Billroth, as absolutely essential 
to good wound healing, has persisted and 
has gone relatively unchallanged until 
fairly recently. 

The subject of early walking is not new 
to European surgery. In this country it had 
a most favorable report in 1941 when 
Leithauser and Bergo! reported a study of 
484 cases of early postoperative walking. 
Two years later Leithauser? followed this 
with a further report concerning 900 cases. 
Newburger*® gave a comprehensive survey 
of the world literature relative to post- 
operative ambulation. 

It is the purpose of this paper partially 
to review the work of others and to present 
a series of 132 cases of early ambulation 
after major gynecologic operations and 
their results. A number of cases of appen- 
dectomy are included because, in many 
instances, gynecologists are called upon to 
perform this operation. 


EARLY WALKING 


Various authors speak of “‘early walk- 
ing”’ according to their own interpretation. 
Mermingas‘ insisted upon patients who 


had been operated on under local anesthe- 
sia, walking immediately from the operat- 
ing room to their beds. Others**? allowed 
their patients to become active on the 
second or third day. The latter is scarcely 
early ambulation in the true sense, as will 
be shown later in this paper. 
TABLE I 


ANALYSIS OF PATIENTS (132) WALKING WITHIN TWENTY- 
FOUR HOURS AFTER MAJOR GYNECOLOGIC SURGERY 


Length 
of 
; No. | Aver- | High- sa Compli- 
Type of Operation of age est . Ahi 
pital cations 
Cases} Age | Temp Stay 
Days 
Operations on| 28 33.9 |101.0° 11.1 | I pneumonia 
uterus (hysterec- 1 phlebitis 
tomy, hysterot- 1 infected 
omy, myomec- wound 
tomy). 
Operations on ad- 30.1 |100.6°| 9.4 | 1 mild ileus 
nexa. (Wangen- 
steen) 
Operations on| 23 36.9 |100.8°| 11.3 | 2 mild ileus 
uterus and ad- (Wangen- 
nexa. steen) 
1 phlebitis 
Vaginal plastics 
(cystorectocele 
14 42.4 | 99.8°| 11.8 | None 
Fothergill, LeFort, 
etc.. 4 54.3 |100.7°| 12.8 | None 
Vaginal ‘plastics, 
plus operationson 
uterus and/or ad- 
8 33.8 |100.9°| 11.5 | None 
Appendectomy..... 32 22.3 |100.1°} 6.4 | 1 atelectasis 
Total operations.| 132 


This report concerns patients who have 
been allowed up within the first twenty- 
four hour period postoperatively. Before 
operation the patient is informed assur- 
ingly that she will walk with help the day 
after operation, and that the objective is 
to avoid complications, to gain strength, 
and to be able to return home sooner than 
would be otherwise possible. Surprisingly, 
little resistance is offered, and the stubborn 
woman can be easily persuaded if it is made 
known that early ambulation will be of 
great benefit to her in the period of con- 
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valesence. When an abdominal incision has 
been used, a firm binder is applied to the 
abdomen and with the aid of a nurse or 
orderly, the patient walks about the bed 
two or three times daily. Deep inspirations 
and frequent coughs are encouraged. With 
an increase in the patient’s confidence and 
strength, this amount of exercise is sub- 
sequently increased. When a vaginal pro- 
cedure has been done, it is not necessary 
to use additional protections or added 
binders. 


PATHOLOGIC AND PHYSIOLOGIC 
CONSIDERATIONS 


Thrombosis and Embolism. These se- 
quelae always have been the sword hang- 
ing over the head of the surgeon. Miller® 
states, ‘““‘thrombosis and embolism are far 
more frequent after hysterectomy than 
after any other operation.” In a survey of 
all services of the Mt. Sinai Hospital, 
Neuhof and Klein’ report eighty-eight 
cases of fatal pulmonary embolism proven 
by necropsy, and of these, nine were follow- 
ing gynecologic operations. Others'®" re- 
cord the instance of venous thrombosis and 
pulmonary embolism of 1 per cent of all 
operative procedures, 2 per cent of lapa- 
rotomies and 3 per cent of all Japarotomies 
performed in female patients. 

It has become increasingly apparent that 
long confinement to bed, whether the 
patient was postoperative or not, was a 
factor in the retardation in the blood flow 
and a contributing factor in thrombosis of 
the deep veins of the lower extremities. A 
growing interest in the subject of throm- 
bosis and embolism has become apparent 
in the literature of the past few years when 
we see entire or almost entire issues of 
journals devoted to this subject. The 
editors of Surgery’? deemed it of such im- 
portance that almost a whole issue was 
given to a symposium on the subject of 
thrombo-embolism. Similarly, the Journal 
of the American Medical Association" re- 
cently saw fit to publish in one issue six 
articles on the subject of “the abuse of 
rest.”’ Sporadically, but more and more 
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often, there are articles by authors in vari- 
ous fields of medicine testifymg to their 
belief that many deaths are unnecessary 
and avoidable.!*15!617 These publications 
are important in overcoming the mertia of 
tradition. 

Frykholm!8 notes that the areas of 
thrombus formation in patients confined 
to bed after operation are: (1) the plantar 
veins, (2) the muscle veins of the calves, 
(3) branches of the deep femoral veins, and 
(4) the pelvic visceral veins. He believes 
that when a patient is confined to bed, the 
veins of these areas are, to a certain degree 
collapsed, or pressed together so that two 
intimal layers are in close contact. De- 
Takats!® is of the opinion that after major 
operations a subclinical shock state de- 
velops, accompanied by hemoconcentra- 
tion. With hemoconcentration, there is 
resultant increased blood viscosity which 
contributes to a slowing of the venous 
blood flow as well as an increasing tendency 
toward intravascular clotting. This hemo- 
concentration is often augmented due to 
the nausea and vomiting with decreased 
fluid intake after operation. That there is 
a high clotting index is proven by the work 
of Bancroft, Stanley-Brown and Quick,”° 
who found this increase existed in 12 per 
cent of all surgical patients. Smith and 
Allen 7! believe that early exercise prevents 
venous pooling. Speaking from pathologic 
observation concerning the effects of bed 
confinement, Dock, of the New York 
Hospital, states,22 ‘“‘more vividly than 
others, the pathologist is aware of the cost 
in lives of this form of therapy. In the last 
300 autopsies on adults in this hospital 
fifteen, or 5 per cent died of pulmonary 
embolism, secondary to thrombosis in the 
legs or pelvis. At the San Fransisco Hos- 
pital, WestdahI demonstrated such pul- 
monary emboli in 13 per cent of the 
autopsies and in 3.5 per cent they were the 
immediate cause of death. At the New 
York Hospital about as many people die of 
massive pulmonary embolism as of car- 
cinoma of the stomach or of bacterial 
endocarditis. These deaths are undoubtedly 
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due to a therapeutic measure—complete 
bed rest. Other deaths probably equal these 
dramatic ones in number following bed rest 
as an indirect sequelae—bronchopneu- 
monia being the most common.” 

In the present series of 132 gynecologic 
cases no fatal pulmonary embolism oc- 
curred. There were two instances of 
phlebothrombosis. In one of these cases. 
there was no known history of previous 
thrombophlebitis. Despite early walking, 
an attack of thrombophlebitis of the right 
leg occurred and with dicumarol therapy 
proved of no serious consequence. This 
case is mentioned below: 


Mrs. L. F., a forty-year old housewife, was 
admitted to the hospital on November 7, 1944. 
She had been under observation for two years 
because of persistent right lower quadrant pain 
and low backache. The menstrual history was 
not remarkable. The past history disclosed an 
operation elsewhere for salpingitis in 1928 with 
wound rupture. She had been under medical 
treatment for a peptic ulcer since June, 1943. 
Examination of the abdomen revealed a mid- 
line scar with evidence of drainage at the 
lowermost portion of the incision. Pelvic 
examination disclosed a soft mass the size of a 
football lying chiefly in the right half of the 
pelvis and abdomen and reaching to within a 
few fingerbreadths of the costal margin. In 
places this mass was cystic to the touch. A 
diagnosis of multiple fibroids was made. 

Laboratory studies were as follows: red blood 
cells 4,140,000, white blood cells 5,400, hemo- 
globin, 6 Gm., sedimentation rate, 2 mm., 
Kline diagnostic and exclusion test negative. 
The patient was given 500 cc. of blood pre- and 
postoperatively. On November 8, 1944, a large 
soft fibroid was removed together with a cystic 
right ovary three times the normal size, and a 
chronically inflamed tube. The left tube and 
ovary had been removed at a previous opera- 
tion. Pathologic diagnosis: Intramural flbro- 
myoma; corpus luteum, follicular cyst of ovary; 
focal acute salpingitis. 

On November oth (the first postoperative 
day) the patient walked with assistance about 
the bed twice. On the following day there was 
a cough with slight chill. Breath sounds and 
voice fremitus were absent at the right base and 
there were a few rales at the left base. The 
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patient was placed on sulfadiazine therapy. 
Bed-side plate of the chest was negative for 
pulmonary disorder. On November 16th she 
developed pain in the calf of the right leg. 
Her temperature was 99°F., pulse, 86. There 
was a positive Homan’s sign. Dicumarol 300 
mg. was begun immediately and for the next 
few days the temperature remained at 99°F. 
However, the pulse rate was 100 for two con- 
secutive days, and then gradually fell. The 
dicumarol was continued until November 26th 
with the prothrombin concentration being kept 
between 22 per cent and 32 per cent of normal. 
The twentieth day postoperatively she was 
discharged. 


One patient developed phlebothrombosis 
who had a known past history of a similar 
attack. 


Mrs. E. B., a thirty-six-year old patient, was 
admitted to the hospital on March 10, 1945, 
complaining of dysmenorrhea and menorrhagia. 
These symptoms had been present for seven 
years and had become progressively worse. 
There was a generalized pelvic and abdominal 
pain for the past several months prior to 
admission, worse in the right lower quadrant. 
She had two children. A history of acute 
phlebitis following her last pregnancy with 
hospitalization for six weeks was disclosed. 
Two years ago following a fall she had de- 
veloped an ulcer of the leg which necessitated 
a high saphenous ligation and skin graft. Pelvic 
examination revealed a marital introitus. The 
cervix was clean. The uterus was enlarged to 
three times the normal size with a very tender 
mass in the left adnexal region. A diagnosis of 
uterine fibroid with possible chronic adnexitis 
was made. 

Laboratory findings revealed red blood cells 
4,300,000, hemoglobin 13.75 Gm., sedimenta- 
tion rate, 15 mm., Kline diagnostic and exclu- 
sion test negative. The urine was negative 
except for an occasional pus cell. 

At operation on March 12th, multiple 
fibroids were removed and an_ incidental 
appendectomy performed. Because of the 
definite history of phlebitis, anti-coagulant 
therapy was begun on March 13th (first day 
postoperatively), and 300 mg. of dicumarol 
were administered, and then withheld for the 
following twenty-four hours because of a pro- 
thrombin concentration of 19 per cent of 
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normal. On March 15th (third day postopera- 
tively) despite early walking and dicumarol, a 
positive Homan sign -vas elicited. There was no 
change in temperature of the extremity as 
compared with the left. The arterial circulation 
was good. On March 16th 200 mg. dicumarol 
was given. On March 17th the prothrombin 
time of 50 seconds, or a concentration of 8 per 
cent of normal was obtained. The patient had 
a moderate amount of bleeding per vagina and 
all anti-coagulant therapy was stopped. On 
March 22nd she complained of moderate pain 
in the right calf after being up and walking. The 
pulse and temperature were normal. The subse- 
quent course was uneventful. She was dis- 
charged on the twelfth day postoperatively. 


This case is reported not to discuss 
primarily a thrombo-embolic sequel to 
operation, but to illustrate that all patients 
about to undergo pelvic surgery require 
careful inquiry as to past history of 
phlebitis. If ambulation and anti-coagulant 
therapy are begun soon after operation, 
deaths may be averted. 

Pulmonary Complications. That pneu- 
monia secondary to pelvic and abdominal 
operations is a common occurrence Is a 
well known fact. Pulmonary atelectasis, 
collapse of the lung and bronchitis are 
likewise fairly common. The figures men- 
tioned by various authors are of some inter- 
est. Cutler,?* in 1941, found that 4.5 per 
cent of all surgical patients developed 
pulmonary complications. Others?*?*”> be- 
lieve that 10 to 20 per cent of all patients 
subjected to abdominal operations will 
develop pulmonary sequelae. Coryllos” 
believes that a much higher percentage of 
minor pulmonary complications develops 
after operation. 

After operation there are numerous 
changes in respiratory physiology: (1) re- 
duction of diaphragmatic movement with 
splinting of the thoracic and abdominal 
muscles; (2) inhibition of cough reflex; 
(3) bronchoconstriction, and (4) excessive 
mucous secretion. These are often coupled 
with hypostatic congestion and pulmonary 
collapse. 

The recumbent position after operation 
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tends to initiate, increase and aggravate 
these factors. Early ambulation (within 
twenty-four hours) is necessary, if it is to 
be used at all, for it has been demonstrated 
that 50 per cent of pulmonary complica- 
tions develop within the first twenty-four 
hours, 75 per cent by the end of forty-eight 
hours and go per cent by the end of the 


‘fourth day.*?% Leithauser?. measured the 


vital capacity before and after operation 
in patients using early walking, and found 
that the vital capacity returned to normal 
In two to seven days as compared to seven 
to 14 days in patients confined to bed. 
Mermingas* found but thirteen minor 
pulmonary complications in 527 patients 
allowed to walk early after operation. 
There were no respiratory deaths. Leit- 
hauser? records only two pulmonary com- 
plications in goo cases in his own series. 
In a review of the literature he found four 
pulmonary embolic deaths in 15,000 cases 
using early postoperative rising. In the 
group of cases reported here only one 
proven case of postoperative pneumonia 
occurred. There was one instance of minor 
atelectasis which readily responded to 
treatment. 

While early ambulation is not the entire 
answer to the problem of postoperative 
pulmonary complications it is certainly 
most encouraging to the clinician to know 
that untoward results and pulmonary 
morbidity can be held to a minimum. 

Gastro-enteric Complications and Dhis- 
turbances. While it is difficult to report 
accurately the number of cases of gastro- 
enteric upsets im any given group of post- 
operative patients, the author was notably 
impressed by the few instances in which 
Wangensteen suction was required in this 
series. Newburger,* Joseph,”” and Boldt® 
believe that early walking reduces the de- 
gree of postoperative gastro-enteric atony, 
combats acute gastric dilatation and wards 
off generalized intestinal distention. 

Experimentally little investigative work 
has been done along these lines. Clinically, 
however, the vast majority of patients 
employing early ambulation offer sufficient 


proof that this method is effective in 
combatting postoperative ileus. 

Genito-urinary Complications and Dis- 
turbances. Urinary retention after gyne- 
cologic and abdominal operations is 
frequent and often troublesome, leading in 
many instances to repeated catheteriza- 
tions and resultant cystitis. McLaughlin” 
carried out careful studies in 1,964 male 
‘surgical patients with significant results, 
using no specific measures to prevent 
urinary complications. One group was 
allowed up at the bed-side postoperatively 
to use the urinal as compared to a group 
kept confined to bed. There was only a 
0.29 per cent incidence of urimary retention 
as compared to a 21.9 per cent incidence 
occurring in bed-fast patients. 

Because of the considerable number of 
cystocele repairs in the series of cases 
presented here it would be unfair to include 
this group; therefore, figures referable to 
catheterizations were not tabulated. How- 
ever, the impression gained that cathe- 
terization and cystitis are decreased is 
definitely in accord with the reported find- 
ings of Newburger,* Mermingas,‘ Leit- 
hauser,? and Rickles.*° 

Effects of Early Ambulation on Wound 
Healing. Newburger*! from experimental 
work and clinical experience concluded that 
the lag in wound healing was decreased 
with early ambulation. Leithauser!? at- 
tributes this shortened lag period to 
increased blood supply, improved lym- 
phatic drainage and decrease of disuse 
atrophy of the repaired parts. Patricelli** 
believes that the greatest danger of eviscera- 
tion is on the sixth to eighth day and that 
the surgeon following conventional rules 
will allow the patient some activity at that 
time. No case of wound disruption or 
evisceration occurred in the series here 
presented. This is in keeping with the 
reports of other writers on the subject. 

Suture Material. The type of suture 
material used varies with the individual 
surgeon, and in my opinion, is not of prime 
importance. In this series of cases No. .000 
chromic catgut was used, with fine silk to 
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the skin, in every operation for appendicitis. 
In pelvic laparotomies and vaginal plastic 
operations sutures exceeding No. 1 chromic 
catgut were never employed. Stress is 
placed on absolute hemostasis and careful 


approximation of wound layers. In the 
suturing of the rectus fascia interrupted or 
mattress sutures of No. 1 chromic catgut 
were used. The paramedian and Pfan- 
nenstiel incisions were employed in the 
majority of cases. 

The type of anesthesia used was inhala- 
tion with cyclopropane. 

Duration of Hospital Stay. Numerous 
operators report a decreased stay in the 
hospital using ambulation. The average 
length of time for all surgical patients 
treated by conventional methods has been 
estimated at eight to twenty-one days.*?’** 
Leithauser? has been able to discharge 
simple appendectomy cases on the average 
of 2.5 days after operation, and the average 
length of hospital stay in goo surgical 
patients was 4.0 days. Vickers** employing 
early ambulation could discharge his pa- 
tients from the hospital by the fifth post- 
operative day. Rickles® allowed most of his 
patients home by the third postoperative 
day. 

In the series of patients reported here, no 
studied attempt was made to discharge 
patients very early for two reasons: First, 
early ambulation was a new therapeutic aid 
in this locality, and to overcome certain 
prejudices a compromise time of discharge 
was set. Second, the majority of patients 
carried some form of hospitalization msur- 
ance and were averse to leaving the hospital 
early. With certain individuals and those 
without insurance greater cooperation was 
secured. The average patient undergoing 
appendectomy in the group was dis- 
charged after 6.4 days, while the woman 
who had undergone pelvic laparotomy was 
sent home from the ninth to the eleventh 
day. In many instances it was possible 
to discharge patients after appendectomy 
on the fourth postoperative day, and 
patients after pelvic operations as early 
as the sixth day after operation. Col- 
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lected figures prove that hospital stay can 
be cut in half. 

In these days when hospitals throughout 
the country are crowded, and when a large 
segment of our people are in dire economic 
straits, a shortened hospital stay per pa- 
tient is of considerable importance. 


CONCLUSIONS 


Prolonged bed rest for the surgical pa- 
tient is unphysiologic and is the continua- 
tion of the traditional therapy carried 
over from the late nineteenth and early 
twentieth centuries. It is contributary to 
‘unnecessary pulmonary and circulatory 
deaths, to gastro-enteric and genito-urimary 
complications. Early ambulation helps 
prevent these complications, decreases 
mortality and morbidity. 

The morale of the patient is greatly 
improved since there is the feeling that 
with the return to more normal activity 
the dangers of the operation and complica- 
tions of the postoperative period are over, 
and that they have been widely exag- 
gerated by their friends and relatives. 

Last, but not least, the economic value of 
a shortened hospital stay is a consideration 
to the patient and an aid to the over- 
crowded institution. 
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HRONIC ulceration of the lower 

extremities may be associated with 

vasospasm, either because the pa- 
tient has always had increased peripheral 
sympathetic activity or because of in- 
creased activity secondary to the local 
lesion.! This is especially true of ulcers 
of the lower third of the leg following deep 
thrombophlebitis, varicose veins, or recur- 
rent bouts of cellulitis with subsequent 
fibrosis. If the circulation can be increased, 
the extremity is less apt to develop excoria- 
tions, and fungus or other infections may 
be better controlled. In addition passive 
vascular exercises may be employed more 
effectively. The nerve path to the lower 
extremity for vasomotor and sudomotor 
impulses is the same. Both are carried 
over the sympathetic nerves arising from 
the last thoracic to the second lumbar spi- 
nal nerves. With hyperactivity of the sym- 
pathetic nervous system there is greater 
constriction of the vessels and more 
sweating occurs which further lowers the 
temperature of the skin. Whether this 
phenomenon of sweating is entirely due 
to sudomotor hyperactivity or to in- 
creased capillary permeability remains 
unanswered. 

When chronic leg ulcers fail to respond 
to ordinary methods of treatment we have 
found that lumbar sympathectomy is of 
definite value. The diagnostic test utilized 
as an indication for operation is satis- 
factory response to paravertebral procain 
infiltration of the first to fourth lumbar 
ganglia. This response is indicated by warm 
and dry skin, relief of pain and increased 
arterial pulsations. 

In performing lumbar sympathectomy 


we employ the procedure as advocated 
by Flothow and Swift.2 A_ transverse 
incision is made on the anterior abdominal 
wall about one inch above the umbilicus, 
the obliques and transversalis muscles 
are split in the direction of their fibers 
and the sympathetic chain is approached 
extraperitoneally. Spinal anesthesia is pre- 
ferred. When the sympathetic ganglia are 
to be removed from both sides, the second 
operation is performed one week after the 
first. By placing silver clips as markers 
of the extent of the upper and lower 
extremes of the excision of the sympathetic 
trunk, and following with postoperative 
x-ray studies, it was found that the clips 
usually extended from the level of the 
second lumbar to the superior portion of 
the fourth lumbar vertebral body. Usually 
only the second and third ganglia are 
removed, since the first lumbar ganglion 
is in the region of the diaphragm, and the 
fourth is usually found dipping into the 
pelvis. It is reported that the fourth lumbar 
ganglion contains postganglionic fibers; 
therefore, it would not seem advisable 
to remove it because postganglionectomy 
greatly sensitizes the individual to adre- 
nalin and sympathin.* The work of Atlas‘ 
indicates that it is not necessary to excise 
the first lumbar ganglion to interrupt 
permanently the sympathetic supply to 
the lower extremity. 


RESULTS 


Twenty-one patients with lower ex- 
tremity ulcers are included in this series. 
The classification, distribution, duration 
of symptoms and results of our treatment 
on these patients are indicated in Table 1. 


* From the Department of Surgery, Wayne University College of Medicine, and the Division of Surgery, Detroit 
Receiving Hospital. 
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The entire group had received previous 
treatment which consisted of one or more 
of the following: (1) Local applications 
such as vaseline gauze, wet dressings, 
gentian violet, sulfonamides, tyrothricin, 
penicillin; (2) local support including 
elastic stockings, elastic bandages and 
unna paste boots; (3) ligation or injection 
of veins, and (4) skin grafts. The post- 
operative follow-up period varied from 
three to twenty-four months. In this 
series of cases the results are uniformly 
good, except in one patient with edema 
following previous thrombophlebitis. How- 
ever, this patient had a saphenous vein 
ligation in spite of poor deep venous 
flow as proven later by phlebography. 


TABLE I 


Result of 
Sympa- 
thectomy 


No. 
Type of Ulcer of 


3-7 yr. | Good 
1-6 yr. | Good 
1-10 yr.| Good in 9g; 
failure in 1 
Good 


Cyanosis and dermatitis 5 yr. 


Stasis Ulcers. Patients are classified 
in this group depending on the following 
criteria: (1) History of varicose veins; 
(2) presence of thrombosed veins and 
dermatitis about the ulcer; (3) medial 
location of the ulcer; and (4) inability 
to find any definite etiological factor. 

We studied six patients with stasis 
ulcers. All had varicose veins and had 
adequate ligations and sclerosing therapy. 
All had medial ulcers, although several 
had ulcers that encircled the leg. Dermati- 
tis in some degree was present in all. One 
patient, following sympathectomy, refused 
to wear any supportive bandage and began 
working ten hours daily. The skin graft 
was partially lost and it was necessary to 
place another graft over the ulcer. Better 
codperation was obtained this time and 
the patient wore an elastic bandage for 
one month. Since then he has required no 
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bandage and his leg has remained intact 
and symptom-free. After sympathectomy 
the ulcers remained healed, the patients 
resumed their normal activity, and some 
have been able to discard the supportive 
bandage. The longest follow-up period is 
one year and eight months. The following 
case report is illustrative of this group: 


W. M., age sixty-seven, was admitted to 
the hospital on May 9g, 1944, with several ulcers 
bilaterally. The ulcers were purulent, had 
sloping edges and measured 14 to 14¢ inches 
in diameter. All cultures revealed mixed 
organisms. A bilateral high and low saphenous 
ligation had been performed in June, 1943. 
He received injections of the veins for three 
months followimg this operation. In January, 
1944, pinch grafts were placed over the ulcer 
and they failed to grow. In March, 1944, he 
received pinch grafts in a doctor’s office 
without any particular benefit. On May 10, 
1944, two venous blowouts were ligated. 
On May 14, 1944, pinch grafts of both leg 
ulcers were done, but again the ulcers were not 
improved. On June 10, 1944, skin tempera- 
tures of the toes rose 0.5° to 1° following para- 
vertebral procain infiltration of the lumbar 
ganglia. On June 12, 1944, a left lumbar 
sympathectomy was done. On June 20, 1944, 
a right lumbar sympathectomy was done. On 
June 30, 1944, the ulcers were healed in the 
Jeft lower extremity on discharge from the 
hospital. He wore an elastic bandage for two 
months following the operations. On July 14, 
1944, the ulcers of the right lower extremity 
were healed. His last return visit was July 2, 
1945, and the ulcers had not recurred. 


Arteriolar Ulcers. ‘The following criteria 
were present in this group: (1) All were 
in the fifth or sixth decades; (2) moisture 
of the feet was marked; (3) pulsations in 
the foot, which were originally barely 
palpable, became definite and accentuated 
following paravertebral block; (4) all of 
the ulcers were located over the antero- 
lateral aspect of the lower leg; (4) all had 
previous treatment, including (1) local 
sulfonamide, (2) elastic support, and (3) 
skin grafts; (6) a history of trauma was 
present in all. 


Dura- 

tion of 

| Cases Ulcer 
TN 
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There were four patients in this group, 
and their ages ranged from fifty-four. to 
sixty-eight. Results were good in all. The 
longest follow-up was two years. All were 
males. The following case report serves 
as an example of this group: 


W. M., age fifty-five, was admitted on 
July 27, 1944, with an ulcer on the antero- 
lateral aspect of the left ankle. He stated that 
about June, 1943, he developed a small pin 
point bruise on the anterior aspect of the left 
ankle because of a shoe that was too tight. 
He consulted his doctor who prescribed a 
sulfonamide ointment and told him to buy 
a larger shoe. The area became red, then blue 
in color; and finally the skin came off and there 
was an ulcer one inch in diameter. He used wet 
soaks of epsom salts, applied the sulfonamide 
ointment every evening and wore an elastic 
bandage. The ulcer became larger, so he went 
to bed for two weeks. There was no improve- 
ment and a skin graft was done without benefit. 
On admission he presented an ulcer involving 
the external malleolus with an associated 
cellulitis and lymphangitis. Penicillin, 250 
units per cc. was used locally and sulfadiazine 
gr. 60 was given daily. On August 26th, a 
skin graft was done with a 75 per cent take. 
A paravertebral block was done on September 
oth and there was an increase in pulsations 
with an elevation of 0.5° in the skin of the 
toes. A left lumbar sympathectomy was per- 
formed on September 12th. There was rapid 
healing and he was discharged on September 
23, 1944, with the ulcer entirely healed. On 
August 26, 1945, his last check-up revealed a 
healed ulcer. 


Traumatic Ulcers. Patients were classi- 
fied in this group depending on the follow- 
ing criteria: (1) History of trauma; (2) 
followmg burns, or the injection of a 
chemical agent; (3) associated with severe 
fractures or followmg an amputation; 
and (4) thromboses of the smaller veins 
and arteries with secondary infections 
present. 

There were ten patients in this group. 
Duration of symptoms was from two 
to ten years. The age group ranged from 
thirteen to fifty-eight. The results are 
listed in Table 1. One patient was con- 
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sidered a complete failure. This patient 
had an ulcer of the left ankle. The ulcer 
was present over ten years and followed 
an injury of the tibia. He was treated with 
ointments and elastic support with no 
success. The ulcer encircled the left ankle 
when we first saw him. The left thigh and 
leg were larger in circumference by three 
and one and one-half inches, respectively, 
than the right lower extremity. Pinch 
grafts failed on two occasions. Skin tem- 
peratures rose 0.5° following paravertebral 
lumbar block with procain, and he was 
subjected to sympathectomy. The ulcer 
diminished in size, but when he became 
ambulatory the ulcer became worse. There 
werea number of superficial varicosities pre- 
sent and a high saphenous vein ligation was 
done. The ulcer did not improve. It was 
believed that a deep venous block was pre- 
sent and this was proven by phlebography. 


CASE REPORTS 


W. M., age fifty-two, was admitted Septem- 
ber 26, 1944, with ulcers of both ankles. In 
1921, he suffered a fracture of the right ankle. 
He was in the hospital eleven months at that 
time. In 1929, he developed an ulcer of the 
Jeft ankle. On admission, there were ulcers 
of the right ankle which measured from }¢4 inch 
to 14 inches in diameter. Many smaller ulcers 
over the left ankle were also present. Cultures 
revealed mixed organisms. On September 
28th, skin temperatures were recorded before 
and after paravertebral lumbar block with 1 
per cent procain. Dryness of the skin was 
definite on palpation, but there was no eleva- 
tion of skin temperatures. On September 
30th, paravertebral block was repeated with 
similar results. On October 3rd, a right lumbar 
sympathectomy was performed, and on October 
10th, a left lumbar sympathectomy was 
performed. On October 21st, there was spon- 
taneous healing of all the ulcers. He was 
discharged on October 25, 1944. The ulcers 
remained healed up to August, 1945. 

B. F., age fifty, was admitted, on May 22, 
1944. In 1937 she injured the lower left leg. 
Following the injury, she developed recurrent 
ulcers on the medial aspect of the lower third 
of the leg for which she had various forms of 
treatment. She also complained of having a 
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swollen, painful extremity, with tenderness 
along the medial surface of the thigh developing 
shortly afterward. She was treated with bed 
rest, elastic bandage and ointments, and 
stated that there was improvement as long 
as she remained off of her feet. She received 
twenty-one diathermy treatments in 1941. She 
was admitted with an ulcer 214 inches in 
diameter on the medial aspect of the lower 
third of the left leg. Pulses were normal. 
There were no palpable veins about the ulcers, 
nor were there varicosities. The left calf and 
ankle were one inch greater in diameter than 
the right. There was a 1.0° rise in temperature 
of the left lower extremity following para- 
vertebral lumbar block with procain. 

On June 1, 1944, a left lumbar sympathec- 
tomy was performed. She was discharged 
fourteen days later with the ulcer almost 
completely healed except for an area about 
14 inch in diameter in the central portion. 
Two weeks following discharge, she was seen 
in the Out-Patient Department and the ulcer 
was healed. This patient had worn supportive 
bandage for six weeks following the operation. 
She was last seen in the Out-Patient Depart- 
ment fifteen months following the operation 
and the ulcer had remained healed. Both 
extremities, measured at fixed levels, were 
equal. 

Cyanosis and Dermatitis. One patient had 
marked cyanosis of the right thigh and leg 
with ulcers of the right ankle. This white 
male had high and low saphenous vein ligations 
in 1937. In 1939, he developed cyanosis of 
the entire right lower extremity and scaling 
of the lower third of the right leg. He was 
treated at several local hospitals for a skin 
condition. In 1940, he developed a small ulcer 
on the medial malleolus. This ulcer gradually 
increased in size, and in 1941 he had two ulcers, 
1¢ inch in diameter. In March, 1945, when we 
saw him, there was cyanosis of the right thigh 
and leg. The cyanosis was not affected by 
changes in position or temperature. There was 
a dermatitis involving the right leg. There 
were two ulcers of the ankle, each measuring 
approximately 46 inches in diameter. He was 
treated for three weeks by the dermatological 
department with no change in the size or 
appearance of the ulcers. 

He was examined repeatedly for varicose 
veins but none were found. Paravertebral 
lumbar block was performed three times. There 
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was a 0.5° to 1° rise in skin temperatures 
following each lumbar procain block. A right 
lumbar sympathectomy was performed in 
April, 1945. Two weeks after the operation 
the ulcers showed definite improvement with 
diminution in size. Four weeks postoperatively 
the ulcers were healed, but the dermatitis 
persisted. All medication was discontinued 
and in August, 1945, the cyanosis had dis- 
appeared, the ulcers were healed, and there 
was no evidence of dermatitis. 


COMMENT 


We are fully aware of the fact that 
most ulcers of the lower extremities will 
heal with conservative measures. Quite 
often an ulcer of the lower extremity is 
found on a leg which exhibits considerable 
vasospasm as shown by moist skin and 
absent pulses, which become palpable 
following paravertebral lumbar block with 
procain. Pinch grafts usually fail in these 
ulcers, but, if infection and small vessel 
thrombosis are elimmated, sympathectomy 
as an additional therapeutic aid should 
be given consideration. 

In this group of twenty-one patients, 
lumbar paravertebral block with rise in 
skin temperatures has been used as a 
criterion to select the patient for sym- 
pathectomy. In several patients manifesta- 
tion of a dry skin following paravertebral 
block was used as a criterion for lum- 
bar sympathectomy. Again, it should be 
stressed that failure to respond to adequate 
conservative measures ‘Is a secondary 
criterion for consideration of lumbar sym- 
pathectomy. Loss of working hours can 
mount rapidly due to painful leg ulcers 
that do not respond to conservative 
therapeutic measures. The individual has 
a definite handicap, and economically 
may be benefitted by sympathectomy. 

Mortality and morbidity statistics will 
increase as this procedure regains popu- 
larity. It is our belief that the operation 
is a safe procedure. 

Following sympathectomy, we have ad- 
vised this group of patients to wear 
adequate elastic support if pinch grafts 
were used. Cleanliness of the feet has been 
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stressed (cleansing with lukewarm water 
and the use of clean stockings daily). 
Instructions in the proper care of the nails 
should be given. 

If the patient’s general condition does 
not warrant a major surgical procedure, 
lumbar paravertebral injection with alcohol 
may be indicated. However, in our experi- 
ence, the only contraindication to operation 
has been serious cardiovascular disease. 


SUMMARY 


Lumbar sympathectomy is of definite 
value in the management of intractable 
ulcers of the lower extremity. Criteria for 
operation are given. Removal of the second 
and third lumbar ganglia is satisfactory for 
sympathetic denervation of the lower 
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extremity. We report a series of twenty-one 
cases in which the patients were treated 
under these principles and the results 
have been gratifying. Table 1, showing 
the type of cases, distribution, duration of 
symptoms, and result of the treatment is 
included. 
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Treatment of secondary malignancy of bone is palliative. Support and 
fixation should be used for fractures; irradiation, opiates, nerve blocking, 
chordotomy or rhizotomy for the pain. 

From “Principles and Practice of Surgery” by W. Wayne Babcock 


(Lea & Febiger). 
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TRIMALLEOLAR fracture, so 
A named by Henderson,?® is a serious 

injury of the ankle joint, consisting 
of a fracture of the internal and external 
malleoli, a fracture of the posterior inferior 
articulating surface of the tibia, (the 
posterior surface of the roof of the ankle 
joint), and a posterior dislocation or 
subluxation of the foot. The astragulus 
is pulled upward and backward with the 
tibia and fibula being shunted forward and 
coming to rest on the neck of the astragulus 
instead of on the trochlea. There is also 
an extensive tearing of the ligaments of 
the ankle joint as well as the soft tissues 
as indicated by the excessive swelling, 
edema, and ecchymosis about the ankle 
and foot. The larger the posterior tibial 
fragment, the greater generally the amount 
of displacement, and therefore the more 
difficult the reduction and the maintenance 
after reduction. 

Ashurst,'* in a masterly article on ankle 
fractures, gave an excellent description 
of this lesion and an extensive review of the 
literature. This fracture is commonly 
referred to as “‘Cotton’s Fracture,” al- 
though it appears to have been first 
reported by Sir Cestley Cooper in 1822, 
because Dr. F. J. Cotton’ observed and 
accurately described it in a series of cases 
studied between 1903 and 1915. He em- 
phasized the important details of this type 
of fracture. Despite the writings of earlier 
men, these fractures were still being 
called “‘Pott’s fractures” and “Reversed 
Pott’s fractures.”’ The results of treat- 
ment were as a rule unsatisfactory. With 
the advent of the x-ray, the diagnosis 
became much easier and the treatment 


more satisfactory, because the pathological 
picture could be clearly visualized. 

We must bear in mind that this type of 
fracture is accompanied by a posterior 
dislocation of the foot. A Pott’s fracture 
is an outward subluxation and a reversed 
Pott’s fracture is an inward displacement. 
The necessity for correction of these dis- 
placements must be constantly borne in 
mind to obtain satisfactory end results 
for a good walking foot. This is of great 
importance because the gravital stress 
from the superincumbent body weight 
reaches the foot through the tibia and 
the body of the astragulus. The center 
of the body of the astragulus is the 
mechanical center of the system, for from 
it the pressure stresses are transmitted 
forward and backward to the anterior 
and posterior portions of the long arch. 
At the points of contact with the floor, 
counter resistances are created at the 
ball of the foot and the heel. 

In recent years numerous discussions 
of “‘trimalleolar fractures” have appeared 
in the literature, the very variety of 
treatments proposed attesting to the fre- 
quency of unsatisfactory end results. By 
far the majority of later authors recom- 
mend some form of operative reduction 
and internal fixation, notably Lewin,” Lee 
and Horan,'* Nelson and Jensen,?? Louns- 
berry'® and Metz,” Batchelor,’” and Gil- 
lette.1! Review of standard textbooks on 
the treatment of fractures reveals that all 
authors stress the difficulty of managing 
this lesion satisfactorily by conservative 
means. The following authors state that 
in the event of failure of manipulation, 
usually to be expected in the more severe 


* From the Traumatic Surgery Service, Cumberland Hospital, Brooklyn, N. Y. 
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group of trimalleolar fractures, open opera- closed manipulative reduction to be fol- 
tion and nailing should be resorted to: lowed by cast application. Similarly Hen- 
Geckeler,’° Magnuson,” Speed,?> Camp- derson,!* Tobin,” Carothers,‘ Lavender, !® 


Cc D 
Fic. 1. First degree: a, lateral view, before reduction; B, anteroposterior view, 
before reduction. These show: (1) A small chip fracture off the posterior articu- 
lating surface of the tibia; (2) a fracture of both malleoli; (3) a partial subluxa- 
tion of the foot. c and p, Post-reduction, satisfactory alignment of the fragments. 
Treatment consisted of anesthesia, local or general, manual reduction and cast. 


bell,? Steindler,?* and Key and Conwell.!4 and Darrach* advocate a relatively con- 
Watson-Jones,*® Scudder,?* and Boehler,? servative approach without open opera- 
on the other hand, recommend simply tion. Dieterle? recommends percutaneous 
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nailing and fixation of the fragments by 


means of a Kirschner wire, whereas 
Mackinnon” takes the somewhat extreme 
view that arthrodesis of the ankle joint 
is the procedure of choice. 

Some ten years ago we adopted, as our 
routine method in the handling of these 
cases, a two-pin procedure utilizing a 
mechanical distraction apparatus, with 
gratifying results. In 1937, the senior 
author presented a paper on this mode 
of treatment and its satisfactory end re- 
sults before the Brooklyn Surgical Society. 
As noted below, at that time only one 
other author, whose work appeared in 
publication sometime after we had inde- 
pendently developed the technic, appeared 
to have adopted a similar approach. Since 
our original work, however, several re- 
ports have appeared describing much the 
same treatment. Nelson and Jensen”? dis- 
agree and prefer operative reduction to 
this manipulation, although they discuss a 
very small group of classical trimalleolar 
fractures. Lavender and Darrach," how- 
ever, agree with the present authors that 
successful reduction and restoration of 
function can be achieved by a two-pin 
technic and the use of special traction 
apparatus. 

The incidence of trimalleolar lesions 
has been reported as 16.5 per cent of ankle 
fractures by Henderson,'? who stated that 
only one case in his series required open 
reduction. Mackinnon” found this fracture 
to occur in 10 per cent. Tobin® describes 
what we term a first degree trimalleolar 
fracture as “paratrooper fracture.” In 
the Nelson and Jensen”? series of 359 ankle 
fractures, seventy-seven minimal and ten 
classical instances (i.e., where one-third 
or more of the posterior inferior articular 
surface of the tibia was involved) were 
found. They point out that minimal cases 
do not need accurate anatomic reduction 
of the posterior malleolus, but that in 
the more severe type perfect reduction is 
an absolute essential of the ten cases of 
the latter type. Satisfactory results ap- 
pear to have been attained in only three. 
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Anatomy. Under this heading we will 
describe only the ankle joint proper, 
disregarding the anatomy of the foot 
distal to it. The ankle joimt is formed 
above by the tibiofibular mortise and 
below by the trochlea of the astragulus 
which fits into this mortise. This trochlear 
surface is one-fourth wider in front than 
behind, conforming to the divergent direc- 
tion of the internal surfaces of the malleoli. 
The inferior articular surface of the tibia 
may be described as the roof or ceiling 
(“‘plafond’’) of the joint; and the articular 
surfaces of the malleoli have long been 
known as the “cheeks” of the mortise. 
That portion of the fibula, which projects 
beyond the tibial plafond, is properly 
called the external malleolus and the cor- 
responding projection of the tibia is 
called the internal malleolus. The posterior 
tibial projection reinforces the mortise 
posteriorly. This posterior articulating 
margin of the tibial plafond is longer 
and projects farther downward than is 
generally supposed (both Destot and 
Henderson!” have termed it the “posterior 
mallelous”’), and is therefore particularly 
prone to injury. 

The ankle joint is further deepened by 
the especially strong and tough transverse 
tibiofibular ligament which extends from 
the externa] malleolus to the posterior lip 
of the fibia, this way holding the surfaces 
of contact of the lower ends of the fibia 
and fibula firmly together. Thus, in walk- 
ing, as the foot meets the ground in 
plantar flexion, the tibia and fibula are 
checked in their tendency to slide forward 
on the wedge-shaped astragalus (narrower 
posteriorly and wider anteriorly) by the 
corresponding divergence of the antero- 
posterior planes of the malleoli and by the 
long posterior marginal surface of the 
inferior aspect of the tibia. 

The fibula is firmly attached to the 
tibia; nevertheless a slight range of motion 
is permitted. At the upper end of the leg, 
where the head of the fibula abuts the 
overhanging external condyle of the tibia 
there is a synovial cavity, but at the ankle 


/ 


628 American Journal of Surgery Faske, Shapiro—Fracture of Ankle May, 1946 


Cc 
Fic. 2. For legend see opposite page. 
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no such cavity is present at the tibiofibular 
junction. Here, it is remforced by the 
anterior inferior tibiofibular ligament and 
the posterior inferior tibiofibular ligament. 
The external malleolus is longer than 
the internal malleolus and is situated more 
posteriorly, serving to keep the foot under 
the leg bones. 

The foot is attached to the tibia and 
fibula by ligaments which restrict or 
limit motion, except in the anteroposterior 
plane. The internal lateral ligament (del- 
toid) is a heavy massof fibers which spread 
out fan-wise, radiating from the internal 
malleolus anteriorly to the scaphoid and 
median surface of the calcaneus (sus- 
tentaculum tali) and posteriorly to the 
median tubercle on the posterior surface 
of the astragalus. The external lateral 
ligament is the weaker of the two and has 
three distinct bands passing from the 
external malleolus: the anterior goes for- 
ward to the lateral border of the neck 
of the astragulus; the middle band passes 
downward and slightly backward (above 
the sinus of the tarsus) to the calcaneum 
(os calsis); and the posterior, whose deep 
portion is extremely strong, is attached 
to the tubercle on the posterior surface of 
the astragulus (os trigonum). This power- 
ful posterior band is seldom ruptured; it 
holds the astragalus almost indissolubly 
attached to the external malleolus. The 
astragalus itself has no muscular attach- 
ments and serves as a ball in a ball- 
bearing joint to facilitate the movements 
of the leg bones above it and the tarsal 
bones below and distal to it. 
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The normal movements of the ankle 
joint are those of flexion and extension— 
twenty degrees of dorsi-flexion and sixty 
degrees of extension or plantar flexion— 
a total range of approximately eighty 
degrees. Plantar flexion is carried out 
by the triceps surae muscles, composed 
of the soleus and gastrocnemius. The 
soleus, arising from the posterior surface 
of the tibia and interosseous membrane, 
and the gastrocnemius, arising from the 
posterior surface of the condyles of the 
femur, unite into a common tendon, 
the tendo Achilles, which is mserted into 
the posterior and superior surfaces of the os- 
calcis. The long flexor of the toes, the flexor 
hallucis longus, and the tibialis posticus 
and peronus longus assist in plantar 
flexion. 

Dorsiflexion of the foot is carried out by 
the tibialis anticus, the extensors to the 
toes, and the peroneus tertius. These 
muscles come from the anterior surface 
of the leg and are inserted respectively into 
the scaphoid and base of the first meta- 
tarsal (tibialis anticus), into the dorsal 
extension aponeurosis of the toes (long 
extensor of the toes), and into the fifth 
metatarsal (peroneus tertius). To their 
action is added that of the long extensor 
of the big toe, arising from the interos- 
seous membrane and anterior surface of 
the fibula and inserted into the base of 
the second phalanx of the big toe. 

Mechanics of Production. It is evident 
that the mechanics of production of this 
fracture, which is one of the most frequent 
of all fractures of the ankle (about 25 


Fic. 2. Second degree: a, lateral view, before reduction; B, anteroposterior view, 
before reduction. These show: (1) A large fragment off the posterior articulat- 
ing surface of the tibia (about one-third of surface), with marked separation of 
the tibial fragment (the so-called “3rd or posterior malleolus’’); (2) a down- 
ward displaced fracture of the internal malleolus; (3) a fracture of the fibula at 
the junction of the middle and lower thirds; (4) a marked posterior displace- 
ment of the foot; (s) a moderate lateral displacement of the foot. (In the 
classical type of trimalleolar fracture, the fibular fragment is at about the lower 
114 inches of the fibula.) c and p, Post-reduction, showing satisfactory align- 
ment of the fragments and reduction of the posterior displacement of the foot. 
In this case a tenotomy of the tendon Achilles was performed. Treatment 
consisted of anesthesia, local or general, tenotomy of the tendo Achilles, 
skeletal traction, Steinman pins on a McMillan distraction apparatus, im- 
mobilization, and cast. 
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per cent), involves not only a push outward 
on the anterior border of the external 
malleolus, but also a full inward push on 
its posterior border by means of the pos- 
terior band of the external lateral liga- 
ment. It is, properly speaking, a spiral 
fracture produced by torsion, the obliquity 
of application varying greatly, but acting 
always higher on the posterior surface of 
the fibula than on its anterior surface. The 
Ime of fracture passes through and involves 
the inferior tibiofibular joint. Almost in- 
variably, its lower and anterior end 
extends to the external malleolus, often 
just below the tibial plafond, sometimes 
as far down as the very tip of the malleolus. 

Thus, in practically every instance, the 
anterior inferior tibiofibular ligament re- 
mains intact for, even if partially ruptured, 
there results no real diastasis between 
tibia and fibula. At most, the lower frag- 
ment, comprising that part of the fibula 
posterior to the attachment of the anterior 
tibiofibular ligament, rolls outward and 
slightly backward around the unruptured 
posterior tibiofibular ligaments as a 
hinge. 

The foot being extended or plantar 
flexed with some outward rotation, the 
astragalus is driven against the posterior 
articulating margin of the tibia (posterior 
malleolus) which is broken off, and when 
the action of the force has continued 
after this fracture has taken place, a 
posterior dislocation of the astragulus 
may result. On x-ray examination, the 
anteroposterior views may simulate a 
Pott’s fracture, but the lateral views show 
a different picture; the posterior marginal 
surface of the lower end of the tibia is 
pulled up and we have a backward or 
posterior subluxation of the foot, due to a 
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combined outward twist of the foot with 
a forward thrust of the body weight trans- 
mitted through the tibia. (Figs. 1a, 2A 
and 3A.) 

The lesion comprises a fracture of the 
fibula at or close to the joint level, a 
breaking off of the internal malleolus 
and a breaking away of the postmarginal 
surface of the tibia. Commonly enough, 
the tibial edge and the malleolar fragment 
are broken away in one piece, but even 
more often in two separate fragments. 
The internal malleolus gives way and is 
pried loose. The fracture line runs upward 
and inward. 

Examination and Diagnostic Features. 
(1) The anteroposterior diameter of the 
ankle joint is increased. (2) There is 
ecchymosis and tenderness on palpation 
behind the internal malleolus. (3) The 
foot is held in extension (plantar flexion); 
dorsiflexion of the foot is restricted and 
painful. (4) In posterior subluxation of the 
foot (astragulus) the prominence of the 
heel is pathognomonic. (5) The x-ray 
examination confirms findings. 

Classification and Treatment. In the 
past eight years at the Cumberland 
Hospital, we have seen some thirty-three 
trimalleolar fractures of the ankle joint, 
all of which have presented some degree 
of posterior displacement of the foot. We 
have encountered the greatest difficulty 
in those cases in which more than one- 
third of the lower articulating surface of 
the tibia was fractured, since these were 
more difficult to reduce and it was equally 
difficult to maimtain the fragments in 
satisfactory alignment. After using the 
established methods for the reduction of 
this type of fracture, we concluded that 
skeletal traction applied in opposite direc- 


Fic. 3. Third degree: a, lateral view, before reduction; B, anteroposterior view, 
before reduction. These show: (1) A large fragment off the lower posterior 
articulating surface of the tibia; (2) a comminuted fracture of the lower third 
of the fibula and internal malleolus; (3) a comminuted fracture of the ex- 
ternal malleolus; (4) the tibia resting on the neck of the astragulus; (5) a 
posterior dislocation of the foot. c and p, Post-reduction, showing a satis- 
factory reduction of the fracture with good approximation of the fragments 
and restoration of the ankle mortise. A tenotomy of the tendo Achilles was 


necessary in this case. 
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tions at the same time would be the 
procedure of choice. 

Inquiries were made of several sources, 
after review of the literature, but none 
utilized this procedure except Crasson’ 
who first mentioned this method in 1937. 
We began using this technic in 1936, 
unaware of Crasson’s similar work. Our 
original paper was read before the Brooklyn 
Surgical Society on February 4, 1937. 

After a careful study of many cases, 
it was found that the treatment must be 
varied with the degree and amount of 
posterior displacement of the astragalus 
and the size of the fragment of the tibial 
articular surface, the fractures of the 
malleoli being a constant factor. In view 
of the important inter-relationship between 
treatment and the degree of displacement, 
these factors were selected as a basis for a 
new classification of trimalleolar fractures 
by the author, and herein described. 

Classification: 
1st degree—(a) A small chip fracture of the 

lower posterior articulating margin of 
the tibia. (Fig. 1.) 

(b) Partial displacement of the foot 

(astragalus). 

2nd degree—(a) Fracture of about one- 
third of the lower posterior surface of 
the tibia. (Fig. 2A.) 

(b) Partial subluxation of the foot 
(astragalus). 

3rd degree—(a) Fracture of one-half or 
more of the lower posterior articulating 
surface of the tibia. 

(b) Practically a complete posterior 
dislocation of the foot, the fractured 
tibial surface resting on the neck of the 
astragalus. (Fig. 3A.) 

It must be remembered, that in the 
treatment of each of these types, accurate 
anatomic alignment of the fragments from 
the moment of reduction until union has 
taken place must be obtained and main- 
tained; this accurate reduction is essential. 
Great care and vigilance are required in the 
treatment of these fractures, as slight errors 
in reduction are always disastrous, more 
especially the incomplete reduction of the 
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posterior displacement of the astragalus, 
since it results in a stiff and painful ankle 
joint. Direct weight-bearing during the 
healing period tends to produce a bad 
walking foot, and therefore weight-bearing 
must be interdicted. 

The fragments must be separated so as 
to enable the surgeon to replace the 
astragalus properly into the mortise to give 
a good walking foot. This may be accom- 
plished: (1) Manually; (2) mechanically— 
skeletal traction, wire pins, (solid or 
jointed); (3) surgically—open reduction, 
arthrodesis. 


SPECIFIC TREATMENT OF EACH TYPE OF 
FRACTURE 


First Degree. In this class, without 
much posterior displacement, if the treat- 
ment is instituted immediately, i.e., before 
much effusion and subcutaneous hemor- 
rhage has taken place, manual reduction 
under anesthesia will suffice. 

The patient is given a general or local 
anesthetic. The reduction is effected by 
flexing the injured leg on the thigh and 
the thigh on the abdomen. This relaxes the 
gastrocnemius and Achilles tendon. The 
heel being placed in the operator’s palm, 
the assistant makes countertraction on the 
thigh while the operator pulls and makes 
traction on the heel, pulling the foot in 
the direction of the long axis of the tibia, 
and then upward. A characteristic grating 
sensation is felt as the astragalus slips into 
the mortise of the joint. The foot is then 
dorsiflexed to about 100 degrees and pres- 
sure is made over both malleoli to reduce 
the width of the ankle joint, thus approxi- 
mating the fractured malleoli. A cast is then 
applied extending from below the knee to 
the toes, maintaining this degree of dorsi- 
flexion and slight inversion of the foot. 
No weight-bearing is permitted for at least 
eight weeks, although a walking iron may 
be used. 

Second Degree. A general or local anes- 
thetic is administered and manual manipu- 
lation is attempted as previously described. 
If this fails, skeletal traction is attempted, 
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and sometimes a tenotomy of the Achilles 
tendon is performed for a proper reduction. 
For the skeletal traction, the Kirschner 
wire or Steinman pin is used. We prefer the 
solid pin to the jointed one, since the latter 
bends and breaks easily within the bone. 
We advise a skeletal distraction method; 
we make use of the MacMillan apparatus. 
With this method we have never had re- 
course to open operative treatment in a 
series of thirty-three trimalleolar fractures. 
The distraction method works on the prin- 
ciples that the impaction is broken up, the 
fragments are separated, and the posterior 
displacement of the foot is reduced. This 
permits accurate reduction, accurate con- 
trol of the involved osseous structures, firm 
fixation (a plaster cast is easily applied 
without fear of disturbing the alignment of 
the fragments or disturbing the mortise of 
the joint) and hospitalization is reduced. 
Early ambulatory treatment may be insti- 
tuted by the incorporation of a walking 
iron into the cast. 

Procedure. ‘To obtain local anesthesia, 
10 cc. of 2 per cent procaine solution is 
injected into the upper one-third of the leg, 
over the tibia, about three fingers’ breadth 
below the knee joint posterior to the tibial 
tubercle. A hole is drilled through the tibia 
at this point, and then a 549 inch Stemman 
pin is inserted. A drill is used here because 
the bone at the upper end of the tibia is 
very hard. This procedure greatly reduces 
the trauma, and the pin is inserted through 
the middle one-third of the os calcis. This 
latter site is chosen for the following rea- 
sons: If an imaginary line were to be drawn 
from the tip of the external malleolus to the 
tip of the heel, and this line were divided 
into three equal parts, the followmg would 
be the anatomical distribution resulting: 
the proximal one-third is the location of 
the tibial vessels, the distal one-third 
consists only of soft tissue, and the middle 
third, where.the bone is most superficial 
and free from any significant structures, 
hence ideally suited for insertion of the pin. 

With the pins in place, collodion and 
sterile gauze pads are spiked over the pins, 
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sealing the skin surfaces about the protrud- 
ing pins. Four ferrules are now slipped 
over the protruding ends of the pins and the 
ferrules are then placed on the MacMillan 
apparatus. The pin through the os calcis lies 
on a level 44 inch lower than the long axis 
of the tibia. 

With everything now in readiness for 
reduction, the necessary mechanical adjust- 
ments are made. Impaction must be broken 
up and the fragments separated, checking 
by frequent use of the fluoroscope. While 
traction is being made, an assistant makes 
firm pressure on the shaft of the tibia as the 
foot is being dorsally flexed. When traction 
is completed the foot may be elevated and 
when the astragalus is opposite the articu- 
lating surface of the tibia the traction Is 
released, and the astragalus then enters the 
mortise of the ankle joint. 

The foot is now inverted or elevated and 
pressure is made over the fractured malleoli 
molding them into satisfactory alignment, 
thereby reconstructing the mortise. To 
obtain this reduction, the fragments must 
be clear of the joint surfaces. If too much 
traction has been applied, free bleeding is 
noted from the site of the pin through the 
os calcis. However, when the traction_ is 
relaxed, the bleeding ceases. 

Retention and immobilization are now 
maintained by a cast extending from the 
upper third of the thigh to the toes with the 
pins incorporated into the cast. The foot is 
held at 100 degrees dorsiflexion, in inver- 
sion or eversion as required for the frac- 
tured malleoli. When the cast has hardened, 
the limb is removed from the apparatus. 
The patient is allowed out of bed the next 
day. The pins may remain in situ ten days 
to three weeks or longer. 

Third Degree. In this type there is a 
complete posterior dislocation of the foot. 
The treatment is the same as that for the 
second degree, except that frequently it is 
necessary to do a tenotomy of the tendo 
Achilles before a satisfactory reduction is 
obtained. 

We have accepted the MacMillan ap- 
paratus for this method because of the 


following advantages: The risks of using a 
general anesthetic are avoided; patients 
are not bed-ridden, thereby lessening the 
risk of pneumonia and decubitus ulcers; 
patients are more content and comfortable; 
the nursing task is lightened; and finally the 
period of hospitalization is shortened. 

Postoperative Care. One must be on the 
lookout for a loosening of the cast, resulting 
im improper immobilization. Within ten 
days after the reduction and application of 
the cast, there occurs a subsidence of the 
swelling and edema and this is followed by 
an atrophy of the soft parts, converting a 
snug-fitting plaster cast into a loose cover- 
ing. If one is not alert to these minute 
details, the perfectly reduced fracture may 
undergo redisplacement and result in a 
malunion at the end of six weeks. Frequent 
x-rays are therefore essential. Too early 
weight-bearing and a loose cast almost 
always result again in displacement of 
fragments. 

We believe that in order to obtain 
ultimate good results, the pins should be 
imcorporated in the casts for three or four 
weeks or longer, thereby obviating any 
displacement of the fragments despite the 
subsidence of the swelling and atrophy of 
the soft parts. 

Results. Our own series of patients 
treated in accordance with the principles 
outlined above consisted of thirty three 
cases seen during an eight-year period. 
Four were of the third degree or most 
serious variety, twenty-three were second 
degree, and six were of the first degree. The 
relatively small number in the last group 
can largely be attributed to the fact that 
prolonged hospitalization is sought less 
often by the industrial or indigent group 
who comprise our hospital material with 
less serious injuries. Good functional results 
during and after the usual period of con- 
valescent observation were secured in all 
cases except one patient who transferred 
early to another institution. In twelve 
follow-ups this result was maintained. 
The remaining number were lost sight 
of after several months, after which 
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time complications are not usually to be 
expected. 
SUMMARY 


1. The trimalleolar fracture is defined 
and classified. 

2. Careful correct diagnosis has revealed 
that the trimalleolar fracture is more com- 
mon than previously supposed. 

3. Failure to diagnose the fracture 
properly contributes to the poor results so 
commonly obtained. 

4. Use of the MacMillan apparatus for 
distraction is advocated and its advantages 
presented. 
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SURGICAL treatment of infections of the costal cartilages is frequently 
unsatisfactory and repeated operations may be necessary to effect a cure. 
Hygienic and specific types of therapy should be combined with surgery. 

From ‘Operations of General Surgery” by Thomas G. Orr (W. B. 


Saunders Company). 
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THE USE OF OXYGEN AND OXYGEN LIBERATING 
SUBSTANCES IN THE TREATMENT OF ANAEROBIC 
PERITONITIS IN GUINEA PIGS* 


Harry D. Tripp, M.D. 
PLYMOUTH, INDIANA 


RIMARY peritonitis is that type 
P which is due to pathogenic bacteria 
that have reached the peritoneum by 
way of the blood stream, a single species of 
bacteria such as the pneumococcus or 
streptococcus being responsible. Secondary 
peritonitis is due to pathogenic bacteria 
which have reached the peritoneum through 
breaks in the continuity of the gastro- 
intestinal tract, more than one species of 
bacteria being responsible through their 
combined effects. Extension of infection 
from adjacent abscesses may also bring 
about a secondary type of peritonitis. 
Accidental and surgical wounds may like- 
wise introduce bacteria into the peritoneal 
cavity which result in secondary peritonitis. 
From time to time articles have ap- 
peared in medical literature which cite 
cases of “Gas Peritonitis” or “‘ Anaerobic 
Peritonitis.” Differences of opinion exist 
over the ability of strictly anaerobic 
bacteria to produce peritonitis without 
being in association with other bacteria. 

Bacteria reported to be present in the 
exudate of secondary peritonitis include 
colon bacilli, streptococci, staphylococci, 
Welch bacilli and anaerobic non-hemolytic 
streptococci. A summary of the literature 
reviewed reveals conflicting opinions on the 
existence of “Gas Peritonitis”’ or “‘ Anaero- 
bic Peritonitis” as an entity. 

Veillon and Zuber® are generally credited 
with being the first to isolate an anaerobic 
non-hemolytic streptococcus under the 
name of Micrococcus faetidus, a strictly 
anaerobic coccus growing in short chains 
and producing gas and a fetid odor in 
cultures. This organism had been isolated 
in pure culture from a case of suppurative 


bartholinitis, and in association with other 
organisms from cases of appendicitis, 
Ludwig’s angina and perinephritic abscess. 

Since Veillon’s report there have ap- 
peared in the literature numerous articles, 
some reporting series of cases, others 
dealing with isolated observations on. the 
recovery of anaerobic non-hemolytic strep- 
tococci in pure culture and in association 
with other organisms from various lesions, 
as well as from healthy body cavities and 
surfaces. Tissier”? was able to isolate from 
cases of putrid enteritis anaerobic non- 
hemolytic streptococci which he described 
as a new species under the name of 
Lanceolatus anaerobicus. 

While undoubtedly the anaerobic strep- 
tococcus is a normal inhabitant of the 
human gastrointestinal tract, it is possible 
that some may be introduced from the 
mouth in the process of swallowing saliva. 
McDonald, Henthorne and Thompson® 
reported a case of perforated duodenal 
ulcer which was followed two and one- 
half months after surgical closure by a sub- 
diaphragmatic abscess, empyema thoracis, 
and multiple liver abscesses. The anaero- 
bic non-hemolytic streptococcus was ob- 
tained in pure culture from the latter. 
Presumably the organisms originated from 
the spilled duodenal contents. 

Gilbert and Lippman” recovered these 
organisms in 25 per cent of their cases of 
suppurative cholecystitis. There is an 
abundance of literature on the bacteriology 
of acute appendicitis, and numerous investi- 
gators)2:412,21,32 have shown that the ana- 
erobic non-hemolytic streptococcus forms 
part of the bacterial flora of acute sup- 
purative appendicitis, gangrenous appendi- 


* From the Surgical Service of City Memorial Hospital, Winston-Salem, North Carolina. 
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citis, and perforative appendicitis with 
peritonitis or abscess. The literature is 
apparently devoid of any description of a 
case of diffuse peritonitis m which the 
anaerobic non-hemolytic streptococcus was 
the sole etiological organism. 

W. Lohr" reviewed the subject of “‘Gas 
Peritonitis” in all its phases in 1929. He 
stated that it is a very peculiar though 
typical disease picture and apparently rare, 
usually following laparotomy. The intes- 
tines are compressed and collapsed by 
gas in the abdomen. Gross inflammatory 
changes are lacking. He refers to one case 
arising spontaneously in which at operation 
the peritoneal cavity was found filled with 
gas. The intestines were normal but the 
appendix, which was removed, was re- 
ported by the pathologist to be in an acute 
stage of inflammation. No cultures of the 
peritoneal exudate were made. 

Michedjas?? reported, in reliable cases in 
which pure cultures of anaerobic organisms 
were obtained, in man and animals the 
peritonitis began with an exudate, poor in 
cellular constituents without excessive ac- 
cumulation. A gas edema or gas phlegmon 
of the stomach or intestines corresponding 
to a muscular gas edema had never oc- 
curred. He found that much larger num- 
bers of anaerobic bacteria were required 
to produce a peritoneal infection than a 
muscular infection and the peritonitis if 
produced was always without gas forma- 
tion. His explanation was that gas occurs 
only when anaerobic bacilli can produce 
necrosis in the tissue infected and thereby 
produce gaseous decomposition. The fine 
distribution of toxin in the peritoneal cavity 
and the excellent blood supply allows rapid 
absorption and can lead to a dangerous 
effect. This in turn can be expressed only in 
capillary paralysis with large exudations of 
a pale or very hemorrhagic substance with 
few, if any, leukocytes. Thus from these 
statements one must assume that Welch 
bacilli are not a cause of purulent peritonitis. 

The nutrition of the intestmes of man 
and experimental animals is so secure that 
there is neither necrosis nor gaseous dis- 
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integration of these organs during life 
without trauma or loss of blood supply. 

Lohr’ reporting again in 1933 criticized 
the report of a case of “Gas Gangrene”’ 
of the gallbladder by Koch.'* Lohr” 
maintained that gas gangrene of the 
intestines, gallbladder and liver does not 
exist, and that neither does anaerobic 
peritonitis exist, as he could show by 
numerous references to the literature as 
well as in his own animal experiments and 
those of others. 

Plath,*4 im 1934, collected ten cases of 
what he called gaseous peritonitis from the 
literature and classified them in three 
groups: (1) Following operation within or 
outside of the peritoneal cavity; (2) spon- 
taneous, when apparently an inflammatory 
factor is presented; and (3) from the 
gastrointestinal tract through a perfora- 
tion or intact walls. He reported a case of 
the third group, but since a mass was 
palpable in the upper abdomen, after a 
fistula was established, the gas was ap- 
parently secondary to a perforation. An 
autopsy was not permitted. 

Lamprecht,!* in 1928, stated that pri- 
mary gas gangrene of the gastrointestinal 
canal is very rare but does occur, and refers 
to five cases described in the literature. 

Nason and Starr? presented an excellent 
general discussion of the subject of “Gas 
Bacillus Infection”” complicating lapar- 
otomy, in which they stated that the 
infection may begin in the muscles of the 
abdominal wall, the peritoneal cavity or 
the liver, and that the pathological changes 
are the result of toxemia alone or in addi- 
tion to the presence of organisms and gas. 

Maguire,” in 1934, reported that gas 
gangrene may occur subsequent to ap- 
pendectomy, hernioplasty and other opera- 
tions performed on organs in close proximity 
to the gastrointestinal tract. 

Finesilver,” writing in 1934, says in his 
discussions: “The Welch bacillus is in 
association with other bacteria in the pro- 
duction of gas gangrene, a saccharolytic 
group starting and a proteolytic group 
completing the destruction of tissues which 
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make possible their growth. The Welch 
bacillus elaborates a hemolytic toxin which 
produces further local destruction of tissue, 
absorption of these products causing remote 
constitutional symptoms.” 

Supporting the theory of symbiosis in 
relation to peritoneal infections Meleney, 
Olpp, Harvey and Zaytseff?! concluded from 
their studies that the bacteria commonly 
found in peritoneal exudates, namely, 
colon bacilli, streptococci and Welch bacilli, 
have a synergistic action in producing a 
lethal infection of the peritoneum. They 
kill in much smaller numbers when two or 
three different organisms are combined 
than when inoculated in pure culture. 
The Welch bacillus is no more active in this 
synergistic action than the other two. 

Weinberg, Prevot, Davesne and Renard*! 
made a study of 160 acutely inflamed 
appendices. Anaerobic bacteria predomi- 
nated in the gangrenous ones. Welch 
bacilli were presented in 33 per cent of the 
160 cases and an anaerobic coccus was 
present in varying numbers of the entire 
series. 

The work of Ellis and Dragstedt’ is 
interesting. They showed that death was 
produced by placing small pieces of dog 
liver in the peritoneal cavity of dogs. 
Gram-negative anaerobic bacteria were 
recovered from the peritoneal cavity of 
these dogs. They found that if liver tissue 
from puppies removed by cesarean section 
was placed in the peritoneal cavity of adult 
dogs, no ill effects were noted, and cultures 
from the peritoneal cavity of this group 
were sterile. This raises the question of 
the origin of the Gram-negative organisms 
in their first group of dogs. They believed 
that the Welch bacillus is a normal inhabit- 
ant of the dog’s liver. Search of the 
literature fails to show any instance in 
which human liver was used in a similar 
experiment. 

David and Loring® produced peritonitis 
by introducing twenty-four cultures of a 
mixture of colon bacilli, streptococci and 
staphylococci into the peritoneal cavity of 
dogs. Seventeen of twenty-three dogs used 
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in the experiment died within twelve to 
thirty-six hours. Postmortem examination 
revealed that an extensive peritonitis was 
present with a hemorrhagic exudate, which 
when cultured showed the presence of 
Welch bacilli in sixteen of the seventeen 
dogs examined. 

Meleney, Harvey and Jern”! found that 
in cases of perforated appendices with 
diffuse peritonitis Welch bacilli were pres- 
ent in 27 per cent, streptococci in 55 per 
cent and colon bacilli in 100 per cent. In 
acute non-perforative appendicitis with 
local peritonitis Welch bacilli were present 
in 15 per cent, in acute diffuse peritonitis 
without perforation of the appendix 31 per 
cent, and in appendiceal abscesses 44 per 
cent. In all of these cases colon bacilli 
and streptococci were present in varying 
percentages. 

Copher, Stone and Hildreth* conducted 
a study to show the effect of Welch bacillus 
antitoxin in controlling peritonitis. They 
produced peritonitis in twenty-eight dogs 
by ligating the appendix and the meso- 
appendix at their bases. In fourteen of the 
dogs no antitoxin was used. In the fourteen, 
in which antitoxin was used, 1.7 cc. per 
kilogram body weight was the initial dose. 
This was followed by daily intramuscular 
doses of .5 to 1 cc. of antitoxin per kilogram 
body weight. Those treated lived an aver- 
age of 5.3 days. Those untreated lived 
an average of 4.2 days. Postmortem 
examinations proved that the treated 
animals had developed a grade of peri- 
tonitis just as severe as the untreated ones. 
These results can only be taken to imply 
that the Welch bacillus antitoxin was 
effective only in prolonging the life of the 
animals by one day and did not in any 
instance prevent death. 

McIver, White and Lawson” produced 
intestinal obstruction in cats and found 
that Welch bacilli were present in the 
loops of obstructed bowel. Antitoxin failed 
to reduce the mortality rate, showing that 
the Welch bacillus is not an impor- 
tant factor in the morbidity of intestinal 
obstruction. 
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Human feces are a source of Welch 
bacilli, as shown by Dudgion® who found by 
careful anaerobic methods that in 200 
specimens of human feces Welch bacilli 
were present in 33 per cent. He also stated 
that in acute intestinal obstruction, and 
vomiting accompanying advanced peri- 
tonitis, the vomitus contained Welch 
bacilli in most instances. 


TABLE I 
Animals Animals 
Protected Unprotected 
with with 
Hydrogen Hydrogen 
Peroxide Peroxide 
Experiment no........ 8 of 789 


No. animalsinoculated.| 10/ 7| 4] 4] 10) 4 
No. animals showing 


Percentage........... 100} 100|100/100}100 
No. animals showing 


evidence of perito- 


Percentage........... 100 100]20] o 
No. animals succumb- 

Percentage... 0} 90/57. 1/20/20 


No. animals surviving.| 4] 54] 54] 31 4/4 
Percentage........... .4|100|100] 10]42.9|80/80 
No. animals with post- 

mortem evidence of 


No. animals posted 

that showed gas in 

peritoneum......... o} of o| of of of 
Percentage........... o} of o| of of 


Code: * Fecal suspension 
t Anaerobic streptococci 


t Welch bacilli 


inoculation of the 


Materials used for 
peritoneum. 


There is evidence to show that other 
anaerobes inhabit the human intestinal 
tract. Arnold H. Eggerth, of the Depart- 
ment of Bacteriology of Long Island 
College of Medicine, was able to isolate 
130 strains of Gram-positive, non-spore 
bearing bacilli from human feces. Some of 
these are pathogenic: (1) Bacteroides 


aerofaciens, which produces abscesses when 
injected into the subcutaneous tissues of 
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rabbits. The abscesses heal promptly 
when incised. If not incised, they are slow in 
healing. The organisms are numerous in the 
pus, appearing as single slender bacilli or 
as shorter diplo-bacilli. (2) Bacteroides 
biformans likewise produces abscesses when 
injected into the subcutaneous tissues of 
rabbits. The organisms are numerous in 
the pus, appearing as coccoid forms in pairs 
and in chains. (3) Bacteroides pseudo- 
ramosis is not pathogenic for white mice or 
guinea pigs. When these organisms were 
injected subcutaneously into rabbits ab- 
scesses developed, which when incised 
and drained eventually healed completely. 
These organisms appear in the pus in large 
numbers as small cocco-bacilli, single 
or in pairs. They are considered a com- 
mon contaminant in the air of biological 
laboratories. 

Weiss and Rettger,*? of the Department 
of Bacteriology of Yale University, isolated 
eighty-seven strains of a Gram-negative 
organism from human stools which were 
non-spore bearing. Not any of the organ- 
isms were considered pathogenic. Very little 
work has been done by other workers on 
this group of organisms. It may be possible 
that the bacteroides are of importance as 
contributors to the symbiotic existence of 
other organisms usually reported to be pres- 
ent in peritoneal exudates and abscesses. 

The large majority of bacteria obtain 
their oxygen directly from the atmosphere 
in the form of free oxygen. For many micro- 
organisms, moreover, the presence of it is a 
necessary condition for growth. These 
are spoken of as “obligatory aerobes.”’ 
Among the pathogenic bacteria many, like 
the gonococcus, Bacillus influenzae and the 
Bacillus pestis, show a marked. preference 
for a well oxygenated environment. The 
condition existing within the infected 
animal organism cause it to seem likely 
that all incidents of infection may at times 
thrive in the complete absence of free 
oxygen. There is another class of organism 
known as “obligatory anaerobes” whose 
development depends upon the absence 
of oxygen. They obtain their supply of 
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oxygen indirectly by enzymatic processes 
of fermentative and proteolytic cleavage 
from carbohydrates and proteins, or from 
reduction of reducible bodies. This class is 
chiefly represented by the tetanus bacillus, 
the bacillus of malignant edema, the 
bacillus of symptomatic anthrax, Welch 
bacillus and the Bacillus botulmus. Inter- 
mediate between these two classes is a 
large group of bacteria which thrive well 
both under aerobic and anaerobic condi- 
tions. Some of these, which have a pre- 
ference for free oxygen but nevertheless 
possess the power of thriving under 
anaerobic conditions, are spoken of as 
“facultative anaerobes.” Staphylococcus, 
streptococcus, and colon bacilli are among 
the organisms found in the exudates of 
peritonitis. They are classed as “facultative 
anaerobes.” Cultures in medium of “deep 
tubes” and cultures under various gaseous 
mixtures give abundant evidence of the 
wide range and selective requirements 
of bacteria in relation to gradation of oxy- 
gen tension.** 

While a profuse supply of oxygen ab- 
solutely inhibits the growth of most 
anaerobes, a number of these nevertheless 
develop only when small quantities are 
present. Minute quantities of free oxygen 
in culture media do not inhibit the growth 
of tetanus bacilli. Theobald Smith** demon- 
strated that when suitable nutritive ma- 
terial in the form of fresh liver tissue was 
added to bouillon a number of anaerobic 
bacteria may be induced to grow in in- 
differently anaerobic environment. Ferran® 
succeeded in adapting the tetanus bacillus 
to an aerobic environment. In so doing, 
however, the virulence of the bacillus was 
lost. 

Appreciating the multiplicity of environ- 
ment under which bacteria may grow and 
the undoubted presence of anaerobes in the 
exudate of peritonitis, both “obligatory” 
and “facultative,” it seemed reasonable to 
believe that the introduction of oxygen 
into the peritoneal cavity of animals with 
peritonitis may prove beneficial. McGlinn, 
as quoted by Arthur Stein,” was the first to 
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treat tuberculous peritonitis by the use of 
oxygen and laparotomy. Stein claimed to 
be the first to treat the disease with oxygen 
insufflation alone. Search of the literature 
fails to reveal any reports of experimental 
work showing the effect of oxygen therapy 
in cases of secondary peritonitis. 

It isthe object of this thesis to determine 
the best method of introducing oxygen 
into the peritoneal cavity of guinea pigs, 
and the dosage that could safely be used, in 
the form of oxygen liberating substances. 
Guinea pigs were selected because of their 
low resistance to peritonitis. Oxygen in the 
free state was not used because of the diffi- 
culty m handling and also because clinical 
usage has determined its safety as used in 
treating tuberculous peritonitis and as used 
in roentgen diagnosis. It was further agreed 
that whatever substance proved safe as a 
source of oxygen would give the informa- 
tion desired, the effect in treating peri- 
tonitis due in part, at least, to anaerobic 
bacteria. 


PLAN OF STUDY AND METHODS 


A. To determine the effects on the 
normal peritoneum of guinea pigs and the 
toxic effects of certain oxygen liberating 
substances, namely, sodium _ perborate, 
zinc peroxide and hydrogen peroxide. 

B. To determine the safe intraperitoneal! 
dosage of these three substances by experi- 
mental work on guinea pigs. 

C. After these preliminary studies to 
produce peritonitis in guinea pigs by 
inoculation with human feces, to study the 
effect on the disease by introducing oxygen 
liberating substances directly into the 
peritoneal cavity. 

D. To attempt to produce peritonitis in 
guinea pigs by moculation with anaerobic 
streptococci in one group and with Welch 
bacilli in another, and study the effect of 
introducing oxygen liberating substances 
directly into the peritoneal cavity of these 
animals. 

Experiment 1. Healthy guinea pigs that 
averaged 500 Gm. in weight were selected. 
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Under ether anesthesia and aseptic technic 
celiotomy was done and 500 mg. of fresh 
sodium perborate were deposited in the 
peritoneal cavity. The wounds were closed 
tightly with cotton sutures. This large dose 
was used to produce the maximum effect 
and it was expected to be lethal. In ap- 
proximately eight hours the animals were 
dead. Marked distention of the abdomen 
was noted in all animals. 

Postmortem examination was made on 
all animals and the effects noted were uni- 
form. There were present about 15 cc. of 
serosanguineous fluid which microscopically 
showed the presence of many red cor- 
puscles but very few white corpuscles. The 
peritoneum was markedly reddened every- 
where. The omentum was found to be 
greatly injected. Four animals were used in 
this experiment. 

Experiment 11. In this experiment the 
same procedure was followed as in the 
first, but instead of using 500 mg. of sodium 
perborate, only 100 mg. were used. Four 
animals were used and not in any of the 
animals was an ill effect noted. All showed 
abdominal distention. Their wounds healed 
per primam. 

Experiment 111. This experiment was 
conducted in the same manner as the two 
previous ones, except that instead of using 
sodium perborate, 500 mg. of zinc peroxide 
were used. The same effects were noted in 
these animals as in Experiment 1, except 
that the animals survived an average of 
twelve hours instead of eight hours. The 
peritoneal findings were essentially the 
same and no plastic exudate was seen. 
Four animals were used. 

Experiment tv. In this experiment the 
same procedure was followed as in the 
three previous ones except that 100 mg. of 
zinc peroxide were used. All of these 
animals survived and their wounds healed 
per primam, and the animals were allowed 
to live. 

In all of the above experiments it was 
particularly noticeable that within one to 
two hours the abdomens of all the animals 
were markedly distended. 
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Experiment v. In this experiment five 
animals were selected. Instead of doing 
celiotomy and depositing a powdered 
substance into the peritoneal cavity, a 
different substance was used. In these 
animals hydrogen peroxide was injected 
into their peritoneal cavities with syringe 
and needle. First, 1 cc. of hydrogen peroxide 
was injected into animal number one. An 
additional cc. was injected into each suc- 
ceeding animal until the fifth animal had 
received 5 cc. of hydrogen peroxide. Not 
any of these animais died. Marked ab- 
dominal distention was present within 
twenty minutes after the injection. It was 
particularly noticeable how irritating the 
substance was to the peritoneum. Violent 
contortions of the animals began before the 
injection was completed. This reaction was 
not prolonged and did not last more than a 
minute or two. One of these animals devel- 
oped a paralysis of one hind leg and it was 
believed that a gas embolus had resulted. 
It was observed that the abdominal dis- 
tention in these animals lasted for a 
period of about two hours. In the animals 
which had ether an accurate estimate of 
the continuance of distention could not be 
made because of the associated anesthetic 
distention common to celiotomy. The 
animals receiving hydrogen peroxide injec- 
tions were not anesthetized so that the 
amount of reaction could be observed. 
Several of the animals in the first four 
experiments became too lightly anes- 
thetized. In these, it was noticed that when 
the powdered substances came in contact 
with the peritoneum, the animal showed 
evidence of pain by reacting with active 
muscular movements. 

By these preliminary experiments it was 
shown that the above named substances 
could be used with relative safety in the 
next experiments. Since the presence of 
gaseous oxygen in the peritoneal cavity was 
desired, it was thought that it would be 
expedient to use the simplest substance 
that would liberate oxygen. This substance, 
hydrogen peroxide, had been shown previ- 
ously to produce abdominal distention in a 
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very short time, and was quite safe. On 
the other hand, if celiotomy were to have 
been done in the following experiments, the 
other two substances would have been 
more expedient. 

Experiment v1. Since it had been shown 
by a review of the literature that anaerobic 
organisms were present in the exudate of 
peritonitis of intestinal origin in good 
proportion to other organisms which may 
be “facultative anaerobes,”’ it was thought 
best to start with fecal peritonitis and see 
what effect oxygen would have in prevent- 
ing and controlling this type of peritonitis. 
Twenty healthy animals that averaged 
500 Gm. in weight were used. 

Stool specimens from forty-six patients 
were collected and placed in normal saline 
solution and kept at optimal temperature 
during the collection period of about eigh- 
teen hours. This was believed to be a means 
of obtainmg a medium which would con- 
tain all of the organisms that would 
normally inhabit the gastrointestinal tract. 
Not any of the patients were known to have 
dysentery or amebiasis. The suspension 
was strained and \% cc. of the material 
was then injected into the peritoneal 
cavity of each animal. In ten of the animals 
nothing further was done, while in the other 
ten, 5 cc. of 3 per cent commercial hydrogen 
peroxide were injected into their peritoneal 
cavities. Six hours later these same animals 
received an additional 5 cc. of hydrogen 
peroxide. All animals seemed to be about 
normal at this time. At-the end of eight 
hours all of the animals except one ap- 
peared to be quite ill. Pressure on their 
abdomens caused them to wince and cry 
out. Evidently they all developed a certain 
grade of peritonitis except one. At the 
end of twelve hours nine of the animals, 
which had only fecal suspension injected 
mto their peritoneal cavities, were dead. 
Five of those which had hydrogen peroxide 
injected were dead. The other seven 
animals survived. Postmortem examination 
of those that died showed that they had a 
violent peritonitis. All showed that the 
peritoneum was markedly reddened. A 
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plastic exudate was found in all animals 
with a tendency for greater collection in 
the upper abdomen, especially under the 
liver. This finding coincided with the 
report of Steinburg and Martin® who re- 
ported on the diffusion of peritonitis witha 
tendency for greater collection of exudate 
at the original site and in the upper 
abdomen. He attributed this to the sucking 
action of the diaphragm. 

Experiment vu. Believing that the 
above experiment was not a fair compari- 
son with peritoneal soiling as may accom- 
pany intestinal operations in which no 
gross spilling is apt to occur, it was decided 
to dilute the suspension four to one and 
use the same volume so as to provide for 
the same chance of diffusion but with fewer 
bacteria. It is to be remembered that the 
proportion of peritoneal surface in the 
guinea pig and that of a human being is 
about 1:140, based on weight. 

Fourteen animals averaging 500 Gm. in 
weight were selected. Into each of the 
fourteen animals 4 cc. of the diluted 
suspension was injected. In seven of these 
animals 5 cc. of hydrogen peroxide were 
also injected. At the end of nine hours one 
of the animals injected with fecal sus- 
pension and hydrogen peroxide was dead. 
At the end of twenty-four hours another of 
this group was dead, and three of those in 
which only fecal suspension was injected 
were dead. At the end of thirty-six hours 
another of the group which had only fecal 
suspension injected was dead. The remain- 
ing animals were at this time lively and 
wanting food. The postmortem findings in 
this experiment corresponded to those of 
Experiment vi. In this experiment, al- 
though two of the animals injected with 
hydrogen peroxide had died, it was noted 
that the entire group as a whole never 
seemed as ill as those in experiment six. 
The animals in experiment seven had only 
one injection of hydrogen peroxide whereas 
those in number six had two injections. 

Experiment vit. To compare with the 
previous experiments it was believed that 
an attempt should be made to produce 


May, 1946 


i 


+ 


* Vor. LXXI, No. 5 


peritonitis with anaerobic streptococci in 
pure culture. A pure culture was obtained 
from the Bacteriology Department of the 
Bowman Gray School of Medicine. This 
was diluted with normal saline solution 
until the suspension showed a count of 
approximately thirty-two billion bacteria 
per cc. One cc. of this suspension was 
injected into the peritoneal cavity of ten 
healthy guinea pigs weighing approxi- 
mately 500 Gm. each. In five of the animals 
5 cc. of hydrogen peroxide were injected in 
addition. Three days after the injection of 
the material one unprotected animal had 
died. Not any of the others had appeared 
ill at any time. It appeared from these 
results that the dilution must have been 
too great or the virulence of the organism 
too low to produce peritonitis. The exudate 
from the dead animal’s peritoneal cavity 
was subsequently injected into another 
animal. One-fourth of a cc. of fluid was 
all that could be obtained. This animal 
died within twelve hours and postmortem 
examination showed very little evidence of 
peritonitis and still very little exudate. 
That which was present was again injected 
into a third animal. At the end of eight 
hours the animal was quite ill. Pressure on 
its abdomen caused it to wince and cry out. 
At this time 5 cc. of hydrogen peroxide were 
injected into its peritoneal cavity. Within 
another six hours another 5 cc. of hydrogen 
peroxide were injected. Evidence of im- 
provement was very marked. Within 
another eight hours the animal was up and 
feeding though still quite ill. Complete 
recovery resulted. The virulence of the 
organism was evidently increased by trans- 
mission through other animals. No doubt 
more animals would have developed peri- 
tonitis in the first group had the dilution 
been less. That the organism did produce 
death in three animals indicates its ability 
to produce peritonitis and death in guinea 
pigs. Death of the first animal after three 
days could hardly be attributed to the toxin 
of the initial injection alone. 

Experiment 1x. In this experiment ten 
healthy animals, which weighed approxi- 
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mately 500 Gm. each, were used. A pure 
twenty-four hour culture of Welch bacilli, 
grown on cooked meat media, was obtained 
from the Bacteriology Department of the 
Bowman Gray School of Medicine. One- 
fourth cc. of undiluted suspension was 
injected into the peritoneal cavity of each 
animal. In five of the animals 5 cc. of 
hydrogen peroxide were injected in addi- 
tion. At the end of twelve hours one of the 
animals which had not had hydrogen 
peroxide injected was dead. Not any of the 
animals in either group displayed any 
evidence of peritonitis at any time. Tender- 
ness was not present in any of the animals. 
A postmortem examination was made on 
the dead animal and there was no visible 
evidence of peritonitis. No exudate could 
be seen. Death was attributed to toxemia. 
No gas could be detected in the peritoneal 
cavity. The intestines were neither col- 
lapsed nor distended beyond normal. It 
was difficult to say that peritonitis existed. 


COMMENTS 


Analysis of the literature on the subject 
of peritonitis leads one to believe that cases 
of anaerobic peritonitis have occurred. 
Not any of the so-calied cases reported were 
cases in which cultures showed anaerobic 
organisms to be the sole cause. Many of 
the so-called cases of “gas peritonitis”’ 
have been reported, but the mere presence 
of gas in the peritoneal cavity is not suffi- 
cient evidence of a pure anaerobic peri- 
tonitis; other organisms can produce gas 
and yet are not anaerobic, strictly speak- 
ing. Lohr, writing in 1929, believed that 

“gas peritonitis’’ was a distinct entity. 
However, in his report in 1933 he had 
changed his views after experimental work 
and stated that anaerobic peritonitis does 
not exist. 

All of the experimental work in which 
peritonitis was produced by ligation of the 
appendix or in which liver tissue was placed 
in the peritoneal cavity indicates that tissue 
necrosis is essential for the growth of the 
Welch bacillus. There is no record of work 
which proves this to be true for the anaero- 
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bic streptococcus. The literature reviewed 
points toward the fact that several organ- 
isms grow best in symbiosis with each 
other in peritoneal infections. It is un- 
reasonable to think that a single anaerobic 
organism would be present in the exudate 
of secondary peritonitis of intestinal origin. 
It is more reasonable to believe that cases of 
anaerobic infection of the abdominal wall 
might afford an entrance to the peritoneal 
cavity and thereby permit an accumulation 
of gas in the cavity without this origin 
being the seat of primary infection. 

The results obtained in the use of hydro- 
gen peroxide in treating fecal peritonitis, 
in the present study, compare favorably 
with results obtained by Rosenburg and 
Wall®> who recently reported on the use of 
sulfonamides in treating rats in which 
peritoneal infections were produced. Peri- 
tonitis exudate was injected into twenty- 
one rats, and at the same time sulfanilamide 
was injected. Eleven of the rats survived. 
This is less than 50 per cent. Reference to 
table one shows about the same results 
with hydrogen peroxide. 

Evidently control of the anaerobes, both 
“obligatory” and “facultative,” reduces 
the mortality of fecal peritonitis, which 
cases must be looked upon as being par- 
tially due to anaerobic bacteria. To state 
from these experiments that anaerobic 
peritonitis does not exist is not possible, 
but it can be stated that anaerobic peri- 
tonitis due to a single anaerobe is very 
unlikely. 


CONCLUSIONS 


1. Sodium perborate and zinc peroxide 
in 100 mg. doses is well tolerated in the 
peritoneal cavity of guinea pigs. 

2. Three per cent commercial hydrogen 
peroxide is also well tolerated in the peri- 
toneal cavity of guinea pigs in amounts up 
to 5 cc. repeated two and three times per 
day. 

3. Oxygen, as liberated from hydrogen 
peroxide, is effective in preventing and 
controlling fecal peritonitis produced in 
guinea pigs. 
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4. Anaerobic non-hemolytic streptococci 
produced by themselves peritonitis in the 
guinea pig in 10 per cent of animals used in 
this work. This 10 per cent was controlled 
by injections of hydrogen peroxide into the 
peritoneal cavity. 

5. Bacillus Welchi alone failed to pro- 
duce anything at all in the guinea pig 
which could be called anaerobic peri- 
tonitis, indicating its low pathogenicity in 
the peritoneum of these animals. 

6. Fecal peritonitis produced in a series 
of animals showed a great tendency for a 
plastic exudate to accumulate in the upper 
part of the abdomen in greater amounts 
than elsewhere. 

7. The action of oxygen in reducing the 
mortality rate in fecal peritonitis is not 
clearly understood. Further experimental 
work will need to be done in order to 
establish the exact manner of its action. 
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THE FETAL CIRCULATION IS IDENTICAL WITH THE 
VENOUS CIRCULATION OF THE ADULT MALE 
AND FEMALE 


Louis Drosin, M.D. 
Attending Gynecologist and Obstetrician, Beth David Hospital 


NEW YORK, NEW YORK 


press themselves, when writing on the 

fetal circulation, that it is composed 
of oxygenated or arterial blood when they 
essentially mean sufficiently oxygenated 
blood, I find it advisable to show that the 
fetal circulation during the first three to 
three and one-half months is arterial or 
hyperarterial and that it is venous there- 
after; that its circulatory apparatus is 
constituted with appurtenances to carry on 
a large scale venous circulation, and that 
near birth and at birth the circulation 
changes to arterial and venous variety, and 
that the venous circulation is identical 
with the venous circulation of the adult 
male and female. 

“Certain structures are necessary to the 
performance of the fetal circulation, but are 
of no use after birth. They are as follows: 
(1) Foramen ovale . . . An opening be- 
tween the two atria. It furnishes direct 
communication between them. (2) Ductus 
arteriosus . . . A blood vessel connecting 
the pulmonary artery with the aorta. (3) 
Ductus venosus . . . A blood vessel con- 
necting the umbilical vein and the inferior 
vena cava. (4) The placenta and the um- 
bilical cord . . . The umbilical cord unites 
the placenta with the naval of the child. 
The cord is made up of two arteries and a 
vein. The arteries are branches of the 
arterial system of the fetus and carry blood 
from the fetus to the placenta. The usual 
distinction between arterial and venous 
blood cannot be recognized, as the blood of 
the fetus is never up to the arterial stand- 
ard of the mother.”! “The placenta is 
performing several vital functions of the 
fetus almost entirely. It is the lungs of the 
child.”’? 


ven writers on obstetrics still ex- 


From quotations and from my own ob- 
servations and views | shall try to show 
that the circulating blood of the fetus is 
strongly venous in character with the 
exception of the first three and one-half 
to four months of gestation which I choose 
to call the proliferative or potential stage of 
the fetal existence. This stage embraces the 
period between the time of conception and 
that of actual life. The placenta during that 
period of fetal existence is of a pink appear- 
ance, of a velvety soft consistency; coty- 
ledons are undistinguishable and when 
broken up its content of blood is of a pink 
hue, similar to the color of the placental 
tissue; at times even a hyperarterial blood 
can be squeezed out therefrom. The blood 
present is not as abundant as in a mature 
placenta. The circular sinus is more dis- 
tinctly and more completely formed than 
in a mature placenta and contains free 
blood of a consistency and appearance of 
arterial oxygenation. Innumerable fine 
villi, finer and more numerous than in a 
mature placenta merge and emerge from its 
walls. Not infrequently a pink or soft 
cotyledon is seen amidst a mature greyish- 
blue or greyish-black placenta, a survival 
of the fetal proliferative stage with a blood 
content less venous than the rest of the 
placenta. I can best illustrate this phase of 
placental development by quoting my own 
writing: “The frequent presence of im- 
mature tissue resembling in structure and 
consistency the placenta of about two and 
one-half to three and one-half months’ 
gestation, e.g. soft texture, low density, 
non-calcareous, infarct free and of a vary- 
ing pink hue instead of the usual purple 
blue or bluish green. It occurs as whole 
cotyledons or as engrafted parts at the 
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circumference of any cotyledon, and occa- 
sionally at its center.”* These facts suggest 
that the fetus, during the stage of prolifera- 
tion, before metabolic processes are urged 
upon it or before the presence of so-called 
life is manifest, is supplied with fuel of 
blood of a nature arterial or arterial plus. 
It also shows that some fetuses require 
more oxygen than others; or that nature in 
its wise providence supplies additional 
means of oxygenation, in certain cases, for 
future needs. As soon as the metabolic need 
for its wants is established, corresponding 
to the functional development of the 
cardiac appurtenances which disappear 
after birth, the blood develops a carbon 
dioxide content combined with oxygen and 
it, as well as the placenta, becomes more or 
less purple or venous. 
Period from End of the Proliferative Stage 
to Beginning and through Metabolic Stage 
to End of Labor. Inspection of the retro- 
placental blood of the mature or near 
mature placenta shows that the clots are, 
as a rule, venous in nature mingled with 
clots of colors arterial, and also free blood 
combinations of unmixed and partly mixed 
arterial and venous blood, or either entirely 
venous or entirely arterial. This arterial 
blood points to nature’s effort to supply an 
increased amount of oxygen, when neces- 
sary, during labor. At the same time I am 
not unmindful of the fact that the purely 
arterial blood or at least part of it, un- 
‘doubtedly comes from the uterine wall after 
separation of the placenta or from a deep 
laceration of the cervix before the uterus 
has contracted, or from both sources, before 
the delivery of the placenta has taken place. 
The varying clots and the differing shades 
of mixed and free venous blood most defi- 
nitely emanates from the placental coty- 
ledons as a result of breaks in continuity 
caused by pressure and counterpressure 
exerted on them during the second and 
third stages of labor. 
After the cord is doubly clamped and 


cut, remove the distal clamp and let some 


of the blood flow on the white draping; then 
remove the clamp from the proximal or 
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fetal end and repeat the same thing near 
the first stam and both stains will look 
identically venous. After the child has 
visibly breathed a few times and before 
the blood in the fetal stump has coagulated, 
remove the clamp again and let some of the 
blood flow on the draping close to the 
previous stain, and this last stain will be 
bright arterial blood. 

Further observations on the mature 
placenta emphasizing the venous nature of 
the fetal circulation. Cut across a large vein 
on the fetal surface of the placenta and 
there will ensue a sudden copious flow of 
venous blood. Now, cut across a compara- 
tively large artery and a relatively minute 
quantity of similar or higher grade venous 
blood will come forth. Also, hold the cord in 
an upright position and cut away the 
clamped end. Immediately there will issue a 
spurt of venous blood. Milk up the blood in 
the cord, starting at the placental end until 
all the blood is squeezed out. Instantly the 
cord spontaneously and visibly refills. 
Squeeze out all the blood again and again 
and the same thing will happen. Clamp the 
umbilical vein at the side of the cord or at 
its outlet and milk up the cord and you will 
get a few minute quantities of strongly 
venous blood from two or occasionally 
three pinhead arterial openings; and after 
a few milkings nothing will come forth. 
Now, unclamp the umbilical vein and milk 
the cord again. You will again obtain the 
same quantity and degree of venous blood 
as before; milk the cord repeatedly and 
the same degree of venous blood will con- 
tinue to flow. You will, however, obtain no 
more blood from the umbilical arteries. 
These facts indicate that the venous 
circulation is actively upstream while the 
arterial is passively downward. 

“At caesarian sections, through intact 
membranes, the baby appears bluish and 
Eastman’s studies show that at birth it is 
normally cyanotic.””? 


COMMENT 


All fetuses delivered as miscarriages and 
all fetuses during cesarean delivery before 
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the membranes are ruptured, are cyanotic; 
which again shows that the fetal circulation 
before it is in contact with atmosphere is 
strongly venous. Soon after the membranes 
have ruptured or immediately after deliv- 
ery when the fetus is in contact with the 
atmosphere and its pressure, it quickly 
becomes less venous even before it has 
visibly breathed. The difference between 
intrauterine pressure is so great and the 
fetal body so yielding that air will be 
forced into the nostrils and mouth, stimu- 
lating the larynx; and through the pores of 
the skin which is the beginning of cutaneous 
respiration. This can be borne out by the 
fact that inspection of the chest and ab- 
domen, just before the first gasp of respira- 
tion or the first cry, will show tiny, rapid 
movements of inspiration and expiration. 
They are best observed on apneic children. 
In a normal child, normally born, before 
the cord is tied and before it has actually 
breathed, if its abdominothoracic region is 
placed on the palm of the hand, it will 
assume a position of hyperextension-rota- 
- tion, that is, instead of flexion or flexibility 
it becomes tensely hyperextended and in 
rotation to right or left through an arc 
ranging from 180 to 250 degrees. When I 
had first described this phenomenon’ I 
attributed it to the forces of labor impos- 
ing, impressing or transmitting a continua- 
tion of direction on the fetus to the period 
immediately postpartum. I now wish to 
add to this theory that it is also due to 
reaction of atmospheric pressure and the 
effects of the same. To a less degree this 
phenomenon can also be observed when the 
child is placed with its back on the mother’s 
abdomen. It will be observed that the 
child’s extremities are raised in a tensely 
rigid position with tendency of the spine 
to hyperextension. This extension-rotation 
usually lasts from a quarter to three- 
quarter minutes, when the child takes a 
deep gasping breath, relaxes and cries 
lustily. 

Estimates of as high as 50 per cent of 
oxygenated blood in the umbilical vein as 
compared with the arterial of 95 per cent? 
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are not a standard, as it is less and still less, 
as an increased amount of oxygen has 
already been forced into its circulation and 
its tissues by the powerful contractions of 
labor, and has come in contact with atmos- 
pheric pressure even while issuing through 
the vulva and has breathed already par- 
tially or completely. These facts influence 
the estimates as they are invariably done 
after the child is delivered. The placental 
and umbilical veins carry slightly oxy- 
genated blood to the fetal heart and tissues 
and after having given up their oxygen the 
arteries carry back purely venous or 
deoxygenated blood. “The fetus in utero 
is hypotonic if not actually atonic. It lacks 
well developed mechanism to return its 
blood to the heart. The uterine musculature 
substitutes for this lack of tonus and rhyth- 
mic prelabor uterine activity assists in 
returning the blood to the fetal heart.’’? 
The fetal heart then acts simply as a relay 
station on the highway of the fetal cir- 
culation; it is acted upon purposefully 
instead of acting on its own initiative. To 
be more specific, the fetal heart beats not 
because it circulates blood but because, 
essentially, blood is circulated through it; 
or blood is pumped through the fetal heart 
instead of the heart pumping the blood. 
“The fetus needs little oxygen as its com- 
bustion processes are slow; it moves little 
and meets with no resistance; it has no 
perspiration with the evaporation from the 
skin. It loses no heat.”? 

The change from the natal venous cir- 
culation to the postnatal arteriovenous 
circulation is approximately as follows: 
The first and most important event is the 
onset of respiration. The effect on the 
newborn of the sudden change from intra- 
abdominal to atmospheric pressure with the 
resulting respiration I have already men- 
tioned. In the adult the vacuum circulatory 
system is in close codrdination with the 
respiratory vacuum mechanism where each 
one is auxiliary to the other and each one is 
pacemaker or equilibrator to the other. 
The initial start in that direction is accom- 


plished by the stoppage of the placental 
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circulation. From this moment on the 
child has need for more oxygen and hence 
gets the urge to seek its own oxygen supply. 
‘All the primary readjustments appear to 
be fairly well accomplished by the end of 
the first month or six weeks after birth. 
The lungs are completely inflated, the red 
cell count and the hemoglobin index are 
about at adult levels, the lumen of the 
ductus arteriosus is reduced to almost 
nothing, and the valvula foraminis ovalis 
has been pulled tight across the foramen 
and close against the septum.” “Last of all 
the postnatal changes to be accomplished 
is the building up of the left ventricular 
musculature. The factors which initiate 
the increase in weight and the power of the 
left ventricular wall becomes operative 
when the new functional balance is estab- 
lished in the heart with the actual closure 
of the ductus arteriosus and the functional 
closure of the foramen ovale.’’ 

Nature does not tolerate vacuums and 
the whole system of circulation and some of 
its purposes is the tendency to vacuum 
formation and its prevention. The driving 
force and highest source of fetal circulation 
is the maternal heart whose blood is 
amply accumulated and relayed through 
the uteroplacental subsidiaries to the fetal 
heart, and returns by means of the arteries 
through sheer gravity back to the utero- 
placenta. This gravitational flow downward 
creates a tendency to vacuum formation 
above it, and the tendency to prevent such 
vacuum formation stimulates an upward 
venous flow. This process goes on con- 
tinually. The fact that the source which 
gives the impetus and power to the fetal 
circulation, the maternal heart, is higher 
than the fetus, adds momentum to the 
fetal circulation. The caliber of the momen- 
tum is so constituted that it can reverse the 
direction of the fetal circulation, as in 
cephalic presentation, with equal facility, 
in fact with superior facility, as the direc- 
tion of the circulation is down instead of 
upward. This is due to the hypotonicity or 
atonicity of the fetus. 

In the adult male and female the gravi- 
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tational downward flow of arterial blood 
minus resistance of venous-like valves, 
backed by the siphoning contraction of the 
heart is powerful enough to stimulate 
and start the venous circulation upward, 
assisted by respiration. These facts make 
the passive venous circulation so rapid, 
and its audible pulse rate is caused by its 
hitting the flaps of the venous valves. In 
the fetus the venous sounds are comple- 
mented by the action of the atonic heart. 
The venous circulation of the adult as well 
as of the fetal heart is of irregularly alter- 
nating double and single beats.’ I should 
attempt to explain this on the assump- 
tion that the venous valves do permit 
a certain reflux flow when the quantity 
needed is super- or subabundant tempora- 
rily; and this may happen at any moment 
m any part of the body. Since the fetus 
is hypotonic or atonic, the same status 
must apply to the heart which is being 
acted upon; the same reflux is undoubtedly 
taking place therefrom. As the oxygen or 
the oxygen and carbon dioxide supply is not 
uniform, the same thing applies to the 
blood supply and there has to be periodic 
excesses or diminutions of the same and 
hence there must be regurgitation. The 
fetal heart is equipped with appurtenances 
which disappear after birth to enable such 
regurgitation without the incidence of 
murmurs. The unstability of the fetal 
circulation is evidently due to the atonicity 
of the fetal heart and to the fact that the 
vasoconstrictor and vasodilator system of 
control is still absent or undeveloped in the 
hypo- or atonic fetus. 

Although the maternal and fetal cir- 
culations are in a sense, independent, 
nevertheless the fetal circulation emanates 
from the system of the maternal circula- 
tion. The fetus having origin in adults and 
being a potential adult, must have its 
scheme of behavior and its way of life 
explicitly imposed on it. The larger system 
of venous circulation than that of the ar- 
terial which is essential, and which both the 
adult and fetus alike possess, the more 
yielding walls of the veins as compared 
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with the arteries which make them more 
responsive in resisting vacuum formation, 
and the fact that the vems have valves 
preventing undue reflux, and the siphoning 
action of the heart in the adult are impor- 
tant agencies for the execution of the 
vacuum based fetal circulation. 

As the placenta is the lungs of the fetus, 
the contractions of the uterus with their 
actions on the placenta are its oxygen 
supply as well as the reservoir supply of 
blood of the uterine and placental smuses 
and the multiplicity in numbers and rela- 
tive largeness of the placental veins. They 
form a superabundance of oxygenated 
blood to maintain the fetus in the stage of 
its vast proliferation activity and later 
these very channels supply a mixture of 
oxygen and carbon dioxide sufficient to 
carry on its limited metabolic processes 
required for its limited functions. 

To facilitate the venous circulation “the 
villi grow in the direction of the venous 
openings and away from the arteries, the 
blood stream naturally swimming then in 
this direction.”* The vacuo-aspirating au- 
tomotive action of the circulation and 
principally of the fetal circulation is 
complemented and facilitated by a vermi- 
form action of the uterine musculature not 
unlike that of the undulating waves of the 
stomach or the undulation of the scrotum, 
the latter vividly visible to the naked 
eye. The arrangements of the muscular 
layers of the uterus is just suitable for such 
vermiform action culminating in the pain- 
less uterine contractions of the non-gravid 
and the gravid state and the painful 
contractions of labor. Since there are 
periodic contractions of the uterus there 
has to be preliminary or preparatory steps 
like the undulating movements, leading up 
to these climaxes which in turn subside to 
the various degrees of undulation. 

Crux of the Thesis. The adult venous 
pulsations, identical with that of the fetal 
heart working through venous channels, 
can be heard in men and women and youths 
over parts of the body where its circulation 
cannot be compressed by the stethoscope. 
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It is best heard at and on the anterior 
superior spine of the ilium, the iliac fossa, 
the lumbosacral region, the symphysis 
pubis, the coccyx and over the long bones, 
more so over the lower extremities, also 
over Poupart’s ligaments, fibroid uterus 
and pregnant uterus, particularly before 
the fetal heart beats are audible. The 
venous sounds and rate are typical of the 
fetal heart with the exception that they 
are of a lower pitch. It may take a one- 
quarter to one-half minute for the transi- 
tion to take place from the slower and 
higher pitched radial pulse rate to the 
rapid, irregularly alternating single and 
double low pitched venous pulsations to be 
heard. In most instances both the arterial 
and venous pulse rates can be heard 
synchronously.® 


SUMMARY AND CONCLUSION 


1. There is a stage of fetal existence, 
the proliferative stage, before active life 
has set in, when the fetus is supplied with 
arterial blood. 

2. The estimates of oxygen in the fetal 
blood is done after delivery when it has 
acquired additional oxygen through uterine 
contractions of labor, atmospheric pressure 
and actual respiration. 

3. Because the fetal body and conse- 
quently the fetal heart is atonic or hypo- 
tonic, and not subject to the vasoconstrictor 
and vasodilator influence or but slightly so, 
it does not pump blood but blood is 
pumped through it. 

4. The fetal circulation is initiated, 
stimulated and carried on by the maternal 
heart and relayed by way of the uterine 
contractions, uterine muscle activity, pla- 
cental circulation and fetal heart. 

5. The fetal veins and heart permit reflux 
of blood without incidence of murmurs. 

6. The uterus possesses an undulating 
mechanism which climaxes into uterine 
contraction, again receding to undulations. 

7. The fetal blood supply may be di- 
vided, as far as its oxygen supply is 
concerned into a triad of (1) proliferation 
or potential life, with arterial circulation, 
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(2) venous circulation during active life 
and (3) combined arterial and venous 
circulation during the stage of labor to 
counteract the increased content of carbon 
dioxide. 

8. The source of retroplacental clots 
and free blood and the cause for the various 
states of oxygenation are pointed out. 

9. A method of eliciting venous circula- 
tion in adults is explained. 

10. The fetal circulation is largely stimu- 
lated by a tendency to vacuum formation 
and its prevention. In adults the vacuum 
circulatory mechanism is supplemented by 
the expiratory tendency to vacuum forma- 
tion and its prevention and they both form 
an equation: one is to the other as the 
other is to the one. 

11. The independent circulation in the 
newborn is initiated by the stoppage of the 
placental circulation causing an urge in 
the fetus to seek its own oxygen supply. 
It finds this urge gratified by atmospheric 
pressure forcing air into the larynx and 
through the skin when the fetal body is 
released from pressure and compression of 
labor; and together with the change of 
temperature (higher or lower) they all 
culminate into the system of respiration. 

12. The fetal circulation with its rate 
about twice that of the mother’s is identical 
with the venous circulation of the adult 
male and female. 

13. While the venous circulation is of a 
low pitch, the fetal heart sounds, identical 
with it, are of a more intense nature 
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and of a higher pitch as a result of the 
additional sounds caused by systole and 
diastole. 

14. The extension-rotation reaction of 
the fetus to atmospheric pressure is, as a 
rule, the first visible evidence of extra- 
uterine life. It is also the first instance of 
extrauterine vacuum presence and. the 
inspiratory tendency to counteract it. 

15. The adult heart beats are about one- 
half the rate of the venous circulation 
due to the rhythmic action of respiration, 
increased blood pressure, absence of fetal 
heart appurtenances, acquisition of muscu- 
lar size and tonicity of the same, together 
with the vasoconstrictor and dilator sys- 
tem of control. 
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FIVE YEARS’ EXPERIENCE WITH SPOOL COTTON 
AS A SUTURE MATERIAL 


ROUTINE USE IN OVER 1,000 OPERATIONS 
THOREK, M.D. 
CHICAGO, ILLINOIS 


N view of the great amount of time and 
effort devoted to the development of 
safer, stronger, sterile, absorbable cat- 

gut material, it seems very anticlimactic 
and undramatic to cxtoll the virtues of com- 
mon spool cotton, easily obtainable in 
varying sizes and all usable lengths, simply 
sterilized, and most amenable to being tied 
into knots that hold. A number of reports 
concerning cotton sutures have been pub- 
lished, and a trend in favor of non-absorb- 
able sutures is in evidence. Nevertheless, 
many surgeons continue to use catgut su- 
tures routinely, and change over to the 
classic use of Pagenstecher linen or to silk, 
disregarding the rather comprehensive ex- 
perimental and practical work reported 
favoring the use of cotton thread. 

Such experimental and practical tests 
show the many advantages offered by 
cotton sutures: (1) Strength of the suture 
is preserved after sterilization and after 
it is embedded in tissue; (2) cotton causes 
minimal tissue reaction without serum ac- 
cumulation; (3) fibroblasts form earlier 
than in wounds closed with other suture 
materials; (4) the natural twist of the cot- 
ton fibers maintains a compact suture with 
little separation of the fibrils and prac- 
tically no tissue ingrowth, an important 
factor in infected and contaminated fields; 
(5) cotton can be obtained in strengths suf- 


ficient for routine surgical procedures; (6). 


cotton is pliable, can be tied in a square, or 
granny, knot; and (7) cotton is economical. 

The author reported experiences after six 
months’ routine use of spool cotton in 150 
major surgical procedures,’ after having 
learned the technic used by Dr. Alton 
Oschner. Such experience now extends into 
the fifth year, and pertains to well over 
1,000 operations. Bone surgery is not in- 


cluded. Vaginal and rectal operations are 
also not represented in this series, although 
cotton has been used in such cases by other 
surgeons. 

Cotton sutures were used in many cases 
of peritonitis and in contaminated wounds. 
Draining sinuses were not encountered, 
such as those seen after the use of non- 
absorbable sutures of silk and linen. The 
explanation for this difference lies, in part 
at least, in the compact suture provided by 
the natural twist of the cotton fibrils men- 
tioned above. The use of sulfa drugs and 
cotton sutures ensure excellent results in 
these contaminated and infected fields of 
operation. 

In the series here reported, cotton su- 


- tures were used in intestinal anastomoses 


(mucous membrane), and between gall- 
bladder and small bowel. There were no 
reasons to regret such use. Undoubtedly, 
such sutures slough into the lumen and are 
passed. In gastric resections interrupted 
sutures of quilting cotton are used through- 
out, except for the through-and-through 
suture line, for which we use No. 000 plain 
continuous catgut. This is re-enforced 
with No. 80 cotton. We find no objection 
to using absorbable and non-absorbable 
sutures in the same field. In operations 
requiring the placing of many sutures, such 
as thyroidectomies and mammectomies, 
closure with cotton sutures can be made 
without drains, and dry healing occurs 
promptly. 

To avoid confusion and to clarify termi- 
nology, a listing of kinds of cotton thread 
with a brief description follows: 

Mercerized cotton thread is a thread 
which is subjected to an immersion in a 
bath of caustic soda and other chemicals. 
During the time the thread is immersed in 
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the chemical bath, it is stretched, and the 
physical characteristics of the fibers are 
changed to some extent. In mercerizing, 
the fibers have a tendency to shrink, caus- 
ing them to cling together more closely. 
This increase depends upon the size of the 
yarn, the number of turns or twists, and the 
number of plies or ends. However, it is rea- 
sonably safe to say that the increase in 
strength will be 15 per cent or more. 

Quilting thread is a cotton thread which 
has been run through a bath of starch, the 
purpose being to lay the fiber and to in- 
crease the strength somewhat. Any thread 
which is run through a bath of starch is 
called a glacé or polished thread. A glacé or 
polished thread will be approximately 10 
per cent stronger than the same thread 
without starch. In the case of mercerized 
and polished thread of identically the same 
construction as regards size, ply, and num- 
ber of turns, the mercerized thread will 
always be considerably stronger. Boiling 
will not adversely affect the tensile strength 
of either mercerized or plain cotton thread; 
in fact, an increase as high as 11 per cent Is 
reported after sterilization by boiling; 
but boiling would materially reduce the 
strength of a polished thread because it 
would remove the starch. 

Crochet cotton is in many ways similar to 
a sewing thread, the principal difference 
being in the number of turns or twists. 
Crochet cotton comes usually in three-ply 
or six-cord. Many years ago crochet cotton 
was almost entirely unmercerized, but in 
recent years the trend has been to mer- 
cerize, so that perhaps 99g per cent of the 
crochet cotton on the market today is 
mercerized. The previous statement would 
also apply here, that is, the mercerized 
crochet product would be some 14 per cent 
or more above the equivalent unmercerized 
items in strength. 

Microscopic examination shows that the 
cotton fiber is twisted. This natural twist, 
not possessed by silk or linen, keeps the 
three- or six-cord spun thread from fraying 
or raveling. This prevents ingrowth of 
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tissue which would result in draining 
sinuses. 

The major part of the work in my series 
of operations was done with quilting cot- 
ton, and No. 24, single or double. The thread 
most used for subcutaneous vessels was 
No. 100 or No. 150. The heaviest for any 
purpose was crochet cotton No. ro. 

To simplify procedures on our service at 
the Cook County and American Hospitals, 
No. 24 spool cotton and quilting cotton, 
either white or black, have been used for 
everything, including ligating, suturing 
tissue stumps, vascular pedicles, peritoneal 
and fascial closure, with no untoward 
results. 

One discovers by experience in autoclav- 
ing and in use of cotton thread that there 
are differences in makes of threads. Only 
the standard brands should be used, and 
one learns to select one of the better brands 
to the exclusion of all others. It is observed 
that strength varies with different brands 
and not with the diameter of threads, some 
fe cottons being as strong as coarse 
threads of other makes. 

Experience with cotton sutures leads 
one to stress and emphasize the principles 
of Halsted, in order to obtain good results 
with non-absorbable sutures; (1) Use inter- 
rupted sutures; (2) use suture material as 
fine as possible; (3) cut sutures very close to 
the knot; and (4) avoid leaving dead space. 

Once the surgical team becomes thor- 
oughly accustomed to the cotton thread 
technic, the operating time is not greatly 
lengthened. Interrupted sutures must be 
carefully placed. There should be no mass 
ligations with coarse threads and dead 
space around the knots. Such errors in 
technic are responsible for the sloughing of 
sutures and other difficulties in the use of 
cotton. The fine sutures are tied so as to 
coapt tissue properly without strangula- 
tion. If the suture threads are broken in 
tying, unnecessary force has been used. An 
entire row of sutures are placed before one 
is tied. All threads may be drawn up at 
once to approximate the tissues in a smooth 
line, all knots are tied, and all ends cut. 
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While catgut swells after it has been 
placed in the tissues, cotton thread simply 
maintains the knot as it was tied. Absorp- 
tion or digestion of the catgut is accom- 
panied by excessive exudation, stretching 
and weakening of the suture, and slipping 
of the knot. Cotton thread results in dry 
healing with early appearance of fibro- 
blasts. When cut close to the knot, its 
friction is sufficient to hold. Infection is 
much more apt to occur in the wet healing 
of catgut as compared with the dry healing 
with cotton sutures. The chemicals asso- 
ciated with the making of catgut, as well as 
the protein content, contribute to the 
inflammatory reaction, a reaction varying 
in different individuals so that instances 
are encountered in which twenty-day cat- 
gut may be completely absorbed in a half 
or a third of this number of days. Infection 
delays healing and increases the speed of 
absorption due to the substances liberated 
by the leucocytes with proteolytic action. 
Cotton holds the suture line until infec- 
tion can be overcome and healing takes 
place. 

From the standpoint of cost, it may be 
noted that while catgut for the average 
appendectomy costs about $1.50, two cents 
worth of cotton thread will do the job. Cot- 
ton may be sterilized just before using, and 
may be used wet, when its strength is 
greater. All unused material is discarded, 
since Its cost is negligible. 

The patient’s stay in the hospital is 
shortened by the prompt healing of the 
wound, and the justifiable reliance upon 
the security of the closure enables the pa- 
tient to sit up and walk about sooner after 
operation. This contributes to the patient’s 
morale and general well being, and reduces 
the risk of postoperative pneumonia and 
thrombus formation. 

This advantage of cotton thread has been 
dramatized by its use in war surgery where 
the need for early evacuation from field 
tents to hospitals farther from the front 
sometimes requires transportation over 
rough roads and under other wartime dif- 
ficulties. Also, under battle conditions, the 
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number of infected or grossly contaminated 
fields runs high. Sparkman,” writing con- 
cerning the satisfactory use of cotton su- 
tures in war surgery, also confirms the 
belief of Meade and Ochsner!‘ that non- 
absorbable suture material is used advan- 
tageously in grossly contaminated wounds. 
In his series of 237 cases of battle casualties, 
forty-five required Thiersch grafts, and he 
reports, “It was the invariable rule that 
healthy granulation tissue grew over and 
covered such cotton as was implanted in 
the wounds, with resultant smooth granu- 
lating surfaces which were altogether satis- 
factory for the application of grafts.” 

Study of sulfonamide impregnated su- 
tures shows definitely better healing and 
reduced bacterial growth in contaminated 
wounds when cotton sutures were used. 
Catgut impregnated with sulfonamide ex- 
erted little or no beneficial influence on 
bacterial infection or wound healing.’ 

Cannaday* prefers a combination of 
sulfanilamide and sulfathiazole. He reports 
a series of 612 cases with contaminated 
wounds operated upon by himself and asso- 
clates, using cotton thread sutures, sulfanil- 
amide, sulfathiazole, and wound irrigations 
with saline solution. The sulfanilamide 
undergoes absorption within forty-eight 
hours; the sulfathiazole is more slowly 
absorbed and extends the protection against 
late infection. He favors the use of both in 
small amounts, 1 to 3 Gm. on the average, 
in all wounds, whether contaminated or 
not, and not over 6 to 8 Gm. in grossly 
contaminated fields. The crystalline forms 
are more soluble than the powder or 
granulated varieties. 

We agree with Cannaday, who warns 
that beginners in the use of cotton thread 
may occasionally have formation of sinuses, 
followed by extrusion of cotton thread, due 
usually to the use of too heavy sutures too 
near the skin, and to failure to close dead 
space over these heavy sutures. Heavy 
ligatures inside the abdominal cavity, such 
as are used by some surgeons in stomach 
resections and hysterectomies, may be 
duplicated with heavy cotton thread. Such 
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ligatures are quickly glazed over by 
peritoneum and apparently do not cause 
trouble later. 

The contrast in tissue reaction with non- 
absorbable sutures as compared witl, tgut 
is well illustrated by experiments reported 
by Farris.* Sutures were introduced into 
the anterior chamber of the rabbit’s eye. 
The effect of catgut, silk, lmen and cotton 
were observed grossly through the trans- 
parent cornea. With catgut the aqueous 
humor became completely opaque in ten 
days and blindness resulted. Cotton caused 
a minimal reaction. In some cases the su- 
tures were left in for a year or more, and 
the reaction in the case of cotton and silk 
was light, cotton averaging slightly less 
than silk. It was noted that cotton in con- 
trast to silk showed much less tendency to 
“untwist and fray. 

In tests made by Meade and Ochsner, 
different suture materials were placed in 
the fascia and muscles of the abdominal 
wall of rabbits, and removed for testing of 
the tensile strength after two to fourteen 
days. The tensile strength of the cotton 
sutures alone was unimpaired. The catgut 
showed stretching, as well as the greatest 
decrease in tensile strength. 

Large!! implanted sutures in the leg 
muscles of the dog and removed the tissues 
for microscopic study. There was less reac- 
tion about the sutures of cotton and plain 
spool silk than with catgut, nylin or 
plastigut. 

Word and Brock?! report using cotton 
sutures exclusively for two years In some 
200 major operations, with uniformly good 
results, not due alone to the cotton ma- 
terial, they believe, but to the delicacy of 
technic and more gentle handling of tissues 
as compared with catgut routines. With 
such delicate technic, postoperative pain Is 
lessened. Similar conclusions are drawn 
by Stokes and Mejia.* They report com- 
plete absence of liquefaction, and note the 
smooth, painless, pliable nature of result- 
ant scars. The relative fragility of the 
sutures prevents any rough tying and con- 
sequent strangulation of tissues. As a 
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result the patient’s postoperative febrile 
response is very mild. 

Loomis!* reports the use of double 
strands of No. 10 crochet cotton, previously 
wet, and tied with a double knot to join 
fragments of the patella after simple 
transverse fracture. Quilting cotton was 
used for the articular capsule and No. 80 
for the ligation of bleeding points. There 
was a minimum of joint effusion and local 
reaction. He states that cotton maintains 
its tensile strength 100 per cent at the 
tenth day of wound healing. 

A very comprehensive report giving com-. 
parative data on various types of sutures 
speaks of the percentage of loss of tensile 
strength of cotton sutures in the process of 
sterilization, but it is also stated that the 
cotton was wound on “machine bobbins.” 
It is now well known that cotton shrinks in 
the process, and must be wound on rubber 
tubing or a core that will allow the thread 
to shrink without tearing or loosening the 
fibrils. If this procedure is followed, the 
tensile strength is increased and the firm- 
ness of the twist maintained during the 
sterilization. 

Much discussion has been given the 
subject of individual reaction to catgut, 
revealed by unusually rapid digestion and 
absorption of the sutures. An instance is 
reported by Henry® of complete eviscera- 
tion on the fifth day following an abdominal 
hysterectomy in which forty-day chromic 
catgut was used for closure. Only a small 
strand of frayed and digested gut remained 
in the wound. The patient was young and 
well nourished. A previous operation, 
thyroidectomy, had healed quickly with 
non-absorbable sutures. A sensitivity to 
catgut was evidenced in this case, so that 
the phenomenon was thought to be one of 
allergy. Normal: healing occurred after 
reclosure of the wound without the use of 
catgut. Two recent comprehensive studies 
on catgut have been made, Hopps” and 
Pickerell and Clay,** in which animals were 
sensitized to sheep serum and _ similar 
materials, but catgut sutures embedded 
in these animals were not digested with 
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undue rapidity. In these studies the con- 
clusion was reached that allergy was not 
the explanation for this phenomenon. Re- 
gardless of the conclusions to be drawn, 
the important fact is that the distressing 
circumstances attendant upon partial or 
complete disruption of surgical wounds and 
eviscerations may be lessened by the use of 
cotton sutures. 


CONCLUSIONS 


1. Cotton remains, the suture material of 
choice after five years experience with it, in 
Over 1,000 cases. 

2. It makes for finer technic and less 
tissue trauma. 

3. Evisceration, infection and draining 
sinuses are less likely to occur with cotton 
sutures. 

4. It is safer to get patients out of bed 
early with this suture material, thus lessen- 
ing postoperative thrombus formation and 
pulmonary complications. 

5. Cotton is economical, easy to sterilize 
and standardize. 
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UNUSUAL TUMORS OF THE STOMACH* 


R. M. SHERMAN, M.D., 


LEONARD LONG, M.D. 


AND 


Harotp D. Caytor, M.D. 
BLUFFTON, INDIANA 


E wish to emphasize the importance 

of considering the less common 

tumors of the stomach in any differ- 
ential diagnosis involving a large intra-ab- 
dominal mass. These observations are based 
upon a study of the literature and upon 
three cases which underwent surgical opera- 
tion in our clinic. The cases include two 
leiomyomas and one hemangioendothe- 
lioma. 

Although non-carcinomatous tumors rep- 
resent roughly a quarter of all gastric 
neoplasms, they remain a clinical rarity 
since the vast majority do not present 
symptoms and are accidentally discovered 
at autopsy. Rigler and Erickson, basing 
their conclusions on 6,742 autopsies, re- 
ported that benign tumors comprised 26 
per cent of gastric neoplasms.! Leiomyomas 
are seen most often, comprising 36 to 60 per 
cent of the benign tumors, with gastric 
polyps next most frequent (19 per cent 
according to Minnes and Geschicter). 

The most common gastric tumors are 
adenocarcinomas. Various authors estimate 
sarcomas as occurring from I to 8 per cent 
in relationship to carcinomas. Most of these 
are not large. A clinician confronted with a 
large intra-abdominal mass must consider 
leiomyomas and sarcomas of the stomach 
in his differential diagnosis. 

The benignancy or malignancy of such a 
tumor is difficult to decide, even in a micro- 
scopic study and the correct clinical evalua- 
tion is often impossible. Lamon and Broders 
insist upon the reliability of mitotic figures 
as evidence of malignancy in this type of 
neoplasm,’ yet Melnick reports a smooth 
muscle tumor of the stomach with apparent 
metastasis to the liver which he interpreted 


as benign in his microscopic report, the 
tumor having met his definition of benig- 
nancy in that the cells of the primary 
growth and the metastasis were fully 


differentiated and mature, showed no 
anaplasia, had few mitotic figures and 
showed an expansive and not an invasive 
growth. 

Since leiomyomas are the most common 
non-malignant tumors we wish to describe 
their characteristics in some detail. Leio- 
myomas give symptoms according to: 

1. Size. The tumor mass may be the 
only complaint and finding. 

2. Location. The bulk of the tumor may 
carry with it either the mucosa or the 
serosa of the stomach, since the lesion 
originates in the muscularis, and may 
therefore be intragastric or extragastric. 
The extragastric tumor presents a diag- 
nostic problem in that its origm may be 
uncertain. In one of our cases the tumor 
was first palpated during pelvic examina- 
tion and was thought to. be a fibromyoma 
of the uterus or an ovarian cyst (Case 1). 
The most prominent symptoms of the 
intragastric tumor may be those due to 
pyloric obstruction or dyspepsia from the 
presence of the mass within the stomach. 

3. Ulceration. If leiomyoma is intra- 
gastric, ulceration of the overlying mucosa 
frequently takes place with resultant hem- 
orrhage and melena. This occurred in the 
intragastric leiomyoma we are presenting 
(Case 11). 

4. Malignant Change. There may be 
metastasis to the liver and, according to 
Golden and Stout,’ rarely to the peritoneum 
and lungs. Mass and Kirschbaum’ report 
a case of metastasizing leiomyosarcoma of 
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the gastric fundus, with perforation and 
death due to peritonitis. 
Of the malignant tumors of the stomach, 


Fic. 1. Case 1. Leiomyoma of stomach, gross 
specimen. 


other than carcmoma, lymphosarcomas 
represent between 60 and 70 per cent; 
fibrosarcomas, myosarcomas and heman- 
gioendotheliomas or angiosarcomas make 
up the remainder. 
Hemangioendotheliomas are those tu- 
mors which apparently arise from the 
endothelium of the blood vessels. They are 
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to adjacent lymph nodes as well as through 
the blood stream. In Case 11 the presence of 
two apparently independent hemangio- 
endotheliomas in the same patient is most 
unusual. 

Although, as has been stated, the 
presence of malignancy in a leiomyoma 
is difficult to determine, it may be possible 
to distinguish between carcinoma and 
sarcoma and, according to Mallory and 
others, between lymphosarcoma and the 
less common forms of sarcoma, by means 
of x-ray study.’ The latter point of dis- 
tinction is a fine one and yet important 
since lymphosarcoma is the only one of the 
tumors which is not susceptible to opera- 
tive attack. 

Carter and Laing® give the roentgeno- 
logical signs of non-malignant tumors of 
the stomach, but insist that, these criteria 
being met, the lesion may only be suspected 
of being non-malignant. They state that 
“fa sharply circumscribed, rounded, endo- 
gastric mass, bearing a demonstrable 
ulcerative niche, may be considered prob- 


Fic. 2. Case 1. Leiomyoma. Microscopic section reveals 
cells resembling smooth muscle with areas of degener- 


ation. X 540. 


composed in large part of clear cells resem- 
bling endothelial cells. If these tumors are 
malignant, the nuclei are hyperchromatic 
and may show mitotic figures. The archi- 
tecture follows a pattern in which blood 
spaces are prominent. (Fig. 8.) Between the 
spaces, sheets of endothelial type of cells 
may form an indistinct stroma. When 
enotheliomas metastasize they may spread 


ably a radio-resistant non-lymphatic sar- 
coma. Such lesions without a niche and 
not too large may be considered pre- 
sumably, but only presumably, benign.” 
These authors further state that a lympho- 
sarcoma should be considered if the intra- 
gastric mass shows irregularity. They 
suggest a therapeutic test in such cases by 
irradiation therapy. 
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A further roentgenological pomt in 
differentiating benign from malignant gas- 
tric lesions is given by Moore® who says 
that the gastric rugae in the neighborhood 
of benign lesions are relatively undisturbed 
as contrasted with the obliteration of 
rugae surrounding malignancies. 

Treatment of non-carcinomatous gastric 
tumors, except lymphosarcoma, is surgical, 
regardless of symptoms and, as it may be 
seen, the lesions are often asymptomatic. 
Eusterman and Senty” classify benign 
gastric tumors as primary and secondary. 
Primary tumors are those in which surgery 
is performed because of the tumor itself. 
Secondary tumors are those found acci- 
dentally in the course of operation for 
something else. It is conceivable that in 
the clinical work-up to which a patient 
may be subjected in the investigation of 
an obscure complaint, non-carcinomatous 
tumors of the stomach may be found either 
as a primary cause for that complaint or 
as a secondary incidental finding. In 
view of the uncertainty as to course 
and as to malignancy, laparotomy is 
indicated in all cases. 

The type of surgery depends upon the 
degree of involvement of the stomach. 
Lahey and Colcock! advocate high sub- 
total gastrectomy, regardless of the loca- 
tion of the tumor and total gastrectomy 
if the entire stomach is involved. Walters?! 
suggests local excision if frozen section 
shows no malignant cells. 


CASE REPORTS 


Case. Mrs. O. F., a housewife, aged fifty- 
seven, came to the Clinic complaining of “heart 
burn” which had been present at intervals 
for one year. At times this dyspepsia was 
relieved by soda. Stooping seemed to aggravate 
the discomfort. Most of the time when the 
patient was not having dyspepsia she had a 
sensation of a “rock”’ in the stomach. 

The general physical examination was un- 
informative. The patient was edentulous and 
wore dentures. The heart sounds were normal 
and the rhythm was regular. There was tender- 
ness on palpation of the epigastrium and along 
the right costal margin. Examination of the 
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pelvis revealed a cystocele, with the uterus 
in the upright position. Her blood pressure 
was 160/90; pulse 80; temperature 98.6°F. 


Fic. 3. Case 11. Roentgenogram revealing a filling 
defect of stomach caused by a leiomyoma. 
Fic. 4. Case 11. Gross specimen resected portion 
of stomach showing the intragastric leiomyoma 
with ulcer on surface. ’ 

Fic. 5. Case 11. Leiomyoma. Microscopic section 
reveals cells resembling smooth muscle cells 
with no mitotic figures found. X 40. 


Roentgenological examination revealed a 
poorly functioning gallbladder, right hydro- 
nephrosis and right hydroureter with a stric- 
ture near the bladder. The gastrointestinal 
series revealed nothing abnormal. 

Laboratory data was as follows: Urine— 
specific gravity 1022, acid, trace of bile; 
hemoglobin 84 per cent; erythrocytes 4.08 
million; leucocytes 6150; differential count: 
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polymorphonuclear 67 per cent; lymphocytes 
33 per cent; gastric acidity 57 total, 35 free; 
Kline test negative. 


Fic. 6. Case 111. Gross specimen of hemangio- 
endothelioma of stomach. The tumor is cut 
open showing areas of hemorrhage, cystic 
degeneration and necrosis. The ruler is 15 cm. 
long. 


A tentative diagnosis was made of stricture 
of the right ureter with hydronephrosis and 
hydroureter, and poorly functioning gall- 
bladder. The stricture of the ureter was dilated 
and medical management instituted for the 
poorly functioning gallbladder. 

The patient continued to be uncomfortable 
and to complain of dyspepsia and a sensation 
of a “‘rock”’ in her epigastrium. 

Approximately one year later the patient 
was suddenly taken ill with severe pain in 
the pelvis. A pelvic examination revealed a 
movable fist-sized tumor in the right side of 
the pelvis. A diagnosis was made of ovarian 
cyst or fibromyoma of the uterus. A laparotomy 
was advised and the patient accepted. 

Operation was done two days later at the 
Wells County Hospital under ethylene anes- 
thesia. Because the tumor was apparently of 
pelvic origin a low midline incision was made. 
When the peritoneal cavity was opened no 
pelvic tumor was found but there was a tumor 
arising from the greater curvature of the 
stomach near the pylorus. This tumor had 
prolapsed together with the stomach, into the 
pelvis and had been felt there during the 
previous pelvic examination. 

The tumor measured 10 by 7.5 by 4.5 cm., 
was smooth and glistening and red to yellow 
in color. (Fig. 1.) The omentum and the 
transverse colon were attached to the tumor 
by large vascular pedicles which had to be 
carefully ligated before division. When the 
tumor was finally freed it was found to be 
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attached io the greater curvature of the stom- 
ach by a pedicle 2 cm. in diameter. The tumor 
apparently did not involve the muscosa. A 
buttonhole of stomach wall 3 to 4 cm. in 
diameter was removed with the neoplasm. 
The opening in the stomach was closed with 
No. o plain and chromic catgut sutures on 
an atraumatic needle. There was no pathologic 
condition found in the gallbladder. The wound 
was closed in the usual fashion with No. 2 
plain catgut in the peritoneum and No. 2 
chromic in the fascia and dermal in the skin. 

The postoperative convalescence was un- 
eventful and the patient was able to leave 
the hospital two weeks after laparotomy. 

Microscopic examination of the tumor re- 
vealed leiomyoma with areas of degeneration. 
(Fig. 2.) The sections of the tumor were 
examined by Dr. A. C. Broders!* as follows: 
‘I am of the opinion that the sections show a 
degenerating leiomyoma. Leiomyomas of the 
stomach rarely undergo a sarcomatous trans- 
formation, but are prone to degenerate.” 

Nine years later there is no evidence of 
recurrence and the patient is alive and in fair 
health for her age. 

Case Mr. J. M. C., a sixty-three-year- 
old carpenter, was admitted to the Clinic 
January 27, 1942, complaining of mid-epigastric 
burning, “‘heart burn,” and two recent episodes 
of tarry stools. There was also a history of three 
hemorrhages from the mouth in a two-day 
period a year before admission, at which time 
three transfusions of whole blood were given. 
The symptoms of indigestion had been present 
for ten years and he had indifferently followed 
an ulcer diet. There had been dizziness and 
occasional episodes of aching beneath the right 
shoulder blade. 

Physical examination revealed a well pre- 
served elderly man with few positive findings 
except moderate tenderness on deep palpation 
over the mid-epigastrium. His blood pressure 
was 132/84, pulse 80; temperature 98.0°F. 

Blood analysis disclosed a red blood count 
of 4.54 million with a hemoglobin of 79 per 
cent; Mazzini test negative; urinalysis nega- 
tive; gastric analysis revealed free acid 36 and 
total acid 51. 

Gastrointestinal series revealed a defect 
3.5 cm. in diameter on the greater curvature 
of the stomach. This had a smooth outline and 
there was moderate tenderness on palpation 
over it. One-hour stasis study showed a 25 
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per cent residue in the stomach with the same 
deformity present. Five-hour stasis study 
revealed only traces of barium in the stomach 


Fic. 7. Case 1. Hemangio-endothelioma. 
Microscopic section reveals many large 
round or oval cells which tend to arrange 
themselves in vessel-like spaces. Some of 
these contain blood. X 5o. 


surrounding the mass on the greater curva- 
ture. (Fig. 3.) Roentgenologic diagnosis was 
myoma of the stomach. Immediate surgery was 
advised. 

The patient entered the Clinic Hospital 
on February 9, 1942. Roentgenologic study 
on this date confirmed all earlier findings. 

Laparotomy was performed February 12, 
1942. Under cyclopropane anesthesia, a para- 
medial incision was made in the right upper 
quadrant. The tumor was found within the 
wall of the stomach on the greater curvature. 
It was about one-third intragastric and two- 
thirds extragastric, extending into the lesser 
peritoneal sac. In the latter area it was some- 
what adherent to the peritoneum. A Polya type 
gastric resection was done removing about 15 
to 20 cm. of stomach extending upward from 
the pylorus, and the wound closed. During 
the operative procedure 1,000 cc. of plasma 
was administered by vein. 

The patient’s postoperative course was un- 
eventful and he was dismissed February 25; 


1942. 


The gross specimen consisted of 15 cm. a 


the stomach. The growth involved the greater 
curvature and posterior wall and extended 
into the lesser peritoneal cavity. It measured 
9 by 8 by 4 cm. The portion which extended 
into the lesser cavity measured g by 4 by 4 cm. 
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and the part protruding into the stomach 
lumen measured 5 by 4 by 4 cm. A cystic 
hemorrhagic area projecting into the lesser 


Fic. 8. Case 111. Hemangio-endothelioma of 
the liver found at necropsy. This tumor is 
composed of blood spaces and many sar- 
coma-like cells. The stroma is more dense 
and the cells more closely packed than in 
the tumor removed from the stomach at 
operation. X 40. 


peritoneal cavity was 5 cm. in diameter. There 
was a small ulcer on the intragastric portion 
1 by 0.5 by 0.5 cm. (Fig. 4.) 

Microscopic sections revealed a variety of 
cells, most of which resembled smooth muscle. 
(Fig. 5.) No mitotic figures were present. 
The pathologic diagnosis was leiomyoma. 

Case ut. Mrs. J. C., a sixty-six-year-old 
housewife, was admitted to the Clinic October 
9, 1944, with complaints of “‘nervousness in 
the stomach,” bloating and imsomnia. A 
year before similar complaints had led to an 
examination elsewhere during which it was 
found that she had diabetes mellitus. This had 
been satisfactorily controlled with dietary 
measures alone. 

Physical examination disclosed a _ rather 
obese white female with moderate hyper- 
tension, 170/80, a systolic murmur over the 
apex, a large cystocele and rectocele, and a 
mass about the size of a large grapefruit 
was found on very deep palpation in the left 
upper quadrant of the abdomen. 

Blood analysis disclosed 3.81 million red 
blood cells with a hemoglobin of 71 per cent 
(photelometer). There were 4,750 white blood 
cells with a normal differential. The Mazzini 
test was negative. Urinalysis revealed scattered 
pus cells in the sediment. Gastric analysis 
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disclosed free acid of 14 with total acid 32. 
Blood urea was 35.5 mg. per cent; fasting blood 
sugar was 114 mg per cent. 

X-ray of the chest revealed the heart slightly 
enlarged with fusiform bulging of the aortic 
shadow suggestive of an aneurysm in the 
ascending portion. Roentgenologic examination 
of the gastrointestinal tract after ingestion of a 
barium meal showed displacement of the stom- 
ach and transverse colon upward and of the 
sigmoid downward by a large mass. Intra- 
venous pyelograms revealed an outwardly 
displaced left kidney with no demonstrable 
connection to the mass. 

Electrocardiogram revealed hypertensive 
changes in the heart. 

The patient was admitted to the Clinic 
Hospital November 29, 1944, and on the 
following day a laparotomy was performed. 
Under cyclopropane anesthesia a left para- 
medial incision was made. Exploration revealed 
a single stone in the fundus of the gallbladder 
and a large smooth walled tumor, apparently 
arising from the omentum. This tumor was 
resected and during the procedure it was found 
that the mass actually arose from the posterior 
stomach wall near the greater curvature. The 
neoplasm was resected without entering the 
lumen of the stomach although stomach 
mucosa could be plainly seen. For this reason 
the incision in the stomach wall necessary for 
the resection was merely closed with two rows 
of catgut, the rent in the mesocolon repaired, 
and the abdomen closed. 

During the operation and following twenty- 
four hours a total of 3,500 cc. plasma, whole 
blood and 10 per cent glucose in saline were 
administered intravenously to combat post- 
operative shock. After the first day the patient’s 
course was uneventful and she was dismissed 
December 14, 1944. 

The tumor measured 20 by 15 by g cm. and 
weighed 1421 Gm. (Fig. 6.) It was a solid, 
yellowish brown tumor with large, reddish 
brown to bright areas of old and recent hemor- 
rhage and degeneration. The gross diagnosis 
was leiomyoma. Microscopic study, however, 
revealed round and oval cells tending to form 
lumens and spaces. Some of these contained 


blood. A microscopic diagnosis of hemangio-° 


endothelioma was made and this was concurred 
in by Dr. A. C. Broders. (Fig. 7.) 

The patient was readmitted to the Clinic 
Hospital on June 14, 1945, because of attacks 
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of pain in the right upper quadrant of the 
abdomen for six to seven weeks. There was a 
history of idiosyncrasy to greasy food, raw 
fruit, etc., and it was believed that these 
symptoms could be attributed to the chole- 
lithiasis, noted at the time of the original 
operation. Blood analysis on the day of admis- 
sion showed an 85 per cent hemoglobin and 
8,350 white cells with normal differential. 
The icteric index was 6. Fluoroscopy of the 
stomach and colon was negative. Chole- 
cystogram revealed a practically non-func- 
tioning gallbladder containing a single, partially 
calcified calculus about 2 cm. in diameter. 

She underwent operation at the Clinic 
Hospital on June 18th. At this time a chole- 
cystectomy was performed. The left lobe of the 
liver was enlarged and the possibility of metas- 
tasis from the stomach neoplasm was con- 
sidered. However, the enlargement was so 
diffuse that it was thought that the liver dis- 
order was a hepatitis. Examination of the 
stomach at the site of the previous operation 
revealed no induration or any evidence of a 
recurrence. 

The patient really never recovered from the 
operation. On the day following operation, she 
developed an oliguria and a high temperature, 
which rose gradually without ever coming 
back to normal level. The blood urea gradually 
rose from 42 mg per cent on the second post- 
operative day to 92 mg. per cent on the fifth 
postoperative day. She expired on the sixth 
postoperative day. 

An autopsy was performed one-half hour 
after death. As soon as the peritoneal cavity 
was opened, 200 or 300 cc. of clear fluid was 
found. There was no gross change at the site 
of the cholecystectomy. Careful examination of 
the stomach showed barely a scar at the site 
of previous operation. The spleen was two to 
three times normal size. The left lobe of the 
liver was carefully freed from fibrous adhesions 
in which it was buried and here there was a 
yellowish mass, probably 10 cm. in diameter, 
obviously a malignant neoplasm. Careful 
search throughout the liver revealed another 
nodule 5 cm. in diameter in the right lobe under 
the diaphragm. There was no enlargement of 
any lymph nodes nor any evidence of any 
further metastasis. 

Sections on this tumor revealed tissue quite 
different from that seen in the tumor of the 
stomach. (Fig. 8.) The cells looked like typical 
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sarcoma cells and there was some attempt at 
vessel formation. These sections, together 
with the sections from the previously excised 
stomach tumor, were sent to Dr. A. C. Broders, 
whose opinion was as follows: ‘‘The sections 
from the stomach show typical hemangio- 
endothelioma of a grade 1 malignancy, as 
per Dec. 20, 1944. I am of the opinion that 
the sections from the liver show a grade 1 
hemangioendothelioma. These sections differ 
from the tumor of the stomach in that there 
is a marked tendency to imitate a fibro- or 
leiomyosarcoma. Not infrequently hemangio- 
endotheliomas in other situations show this 
tendency. I am also of the opinion that the 
tumor in the stomach and the tumors of the 
liver are primary and hence independent of 


one another.” 


SUMMARY 


Leiomyomas and sarcomas of the stom- 
ach must be considered in the differential 
diagnosis involving a large intra-abdominal 
mass. Leiomyomas give symptoms accord- 
ing to size, location and degree of pyloric 
obstruction, whether or not there has been 
malignant change in the tumor. Diagnosis 
can be made usually by x-ray study. 

Treatment of such tumors is surgical 
following recognition. Lymphosarcomas 
represent the exception because of their 
radio-sensitivity. 

The type of surgery depends upon the 
degree of involvement of the stomach 
and upon the presence or absence of malig- 
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nancy as determined by fresh frozen section 
at the time of operation. Thus local exci- 
sion, partial-or total gastrectomy may be 


required. 
Three cases in which the patients under- 
went operation at this clinic are reported. 
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THE CAROTID BODY 


Mayor Kennetu B. HANson 
MEDICAL CORPS, ARMY OF THE UNITED STATES 


HIS subject has been beset with con- 

fusion since its inception. A multi- 

plicity of terms are used to designate 
the anatomy and pathology. The physi- 
ology usually is mentally and anatomically 
intermingled with that of the: carotid 
sinus. There exists similar organs histo- 
logically and physiologically, namely, the 
aortic body, innominate bodies, abdominal 
paraganglia and coccygeal bodies. This 
situation has hampered research of the 
carotid body in man. 

The rarity of disease processes in the 
carotid body has not helped to advance 
the knowledge of this subject. Likewise the 
lack of physiologic and metabolic changes 
in the presence of pathological change 
has not furthered the scope of study of 
this entity. However, with the unassail- 
able facts and certain unquestionably 
conclusive researches, the work of many 
men; some semblance of order may be de- 
rived from the existing welter of confusion. 

History. In 1743, Haller first described 
the carotid body (confusion was born with 
the first concept of this structure for Haller 
also described the'carotid sinus at the same 
time). In 1880, Reigner was the first to 
excise a carotid body tumor which was 
described histologically by Marchand. In 
1892, Paltauf described the perithelial 
cells of the carotid body. In 1895, Middle- 
ton removed the first carotid body tumor in 
America. In 1927, Heymans, the Belgian, 
first published his discovery that respira- 
tory reflexes could be elicited from the 
aortic area. Later brilliant researches of 
this worker and his associates correlated 
this work with the carotid body and con- 
clusively demonstrated that these organs 
responded to chemical changes in the 
blood, namely, oxygen lack, and send out 
impulses through the medulary center 
which increase respiration. 


Embryology. Boyd has assigned the 
anlage of the carotid body as the mesen- 
chyme of the third branchial cleft, to be 
later inter-related with the artery of this 
arch and the glossopharyngeal nerve. 

Anatomy. The carotid body (glomus 
caroticum, paraganglion intercaroticum, 
carotid gland) is a small flattened body 
approximating the shape of a kernel of 
corn, varying in size from 2 to 5 mm. in its 
long dimension. It is situated, bilaterally, 
immediately above the bifurcation of the 
common carotid, artery and lies directly 
on the medial surface of this artery and 
of the small contiguous medial portions 
of the internal and external carotids. It is 
grayish, brown-red in color and is hard. 
The blood supply is derived almost en- 
tirely from the external carotid, while the 
nerve supply is from the glossopharyngeal 
(1x, cranial nerve). The dissection and 
visualization of the normal body is tedious 
and difficult and is seldom seen in surgical 
dissections of the neck. 

Histology. There is presented a fibrous 
capsule, which contains irregularly ar- 
ranged columns or cords of pale staining 
epithelioid (perithelial) cells with pale 
nuclei closely applied to the endothelium 
of the sinuses. The perithelial cells are 
richly supplied with nerve endings of a_ 
specialized type. 

Physiology. The carotid body may be 
considered as a small specialized blood 
chemistry laboratory (chemoceptor) act- 
ing primarily as a subsidiary to the 
medullary respiratory center. The carotid 
body goes into maximum action in certain 
emergencies particularly in severe anoxia 
(excessively lowered oxygen tension). It 
takes the blood sample, analyzes it, and 
sends stimuli to the medullary respiratory 
center. The response is increased respira- 
tion, i.e., depth and rate. The carotid 
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body will send stimuli to the respiratory 
center which will in turn respond, under 
conditions that produce marked depression 
of the central nervous system. 

Certain drugs, such as lobeline, nicotine, 
cyanides, sulfides and potassium salts 
stimulate the carotid body. These re- 
sponses are evidenced by a gasp. 

In the normal physiological processes of 
man this organ apparently contributes 
very little, but in the extreme emergency 
of severe anoxia (lowered oxygen tension) 
there would be thousands of deaths were 
it not for the carotid (and associated) 
bodies. 

Pathology. The pathological processes 
that may occur in the carotid body, other 
than those occurring in contiguous organs 
in its vicinity, are limited to tumors. 

Ewing classifies these tumors with the 
group called perithelioma, which has a 
more logical basis, (i.e., the cellular origin 
and structural features) than all other 
names ascribed (peri-vascular endotheli- 
oma, alveolar tumor, chromaffinoma, pheo- 
chromocytoma, paraganglioma). Marchand 
and Paltauf regarded the carotid body 
tumor as originating from the perithelial 
cells. 

The tumor usually makes its appearance 
at puberty and is very slowly growing 
and essentially benign, although there have 
been recurrences after removal and the 
cervical lymph nodes have been found 
mvolved. General metastases have not 
been noted. The tumor is lobulated and 
encapsulated. They are firm or soft depend- 
ing upon the quantity of the vascular 
element present; if soft they are com- 
pressible. They have been reported to exist 
for thirty years. The capsule may rupture. 
Portions of the tumor may _ undergo 
degenerative changes. 

On section the tumors are very vascular, 
grayish-red or brownish-red, depending on 
chromaffin content. The markings show 
vessels, plexiform cell masses, concentric, 
and hyalin areas. Microscopically, the 
tumor presents polyhedral granular cells 
arranged in compact groups without a 
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lumen, but surrounded by hyperplastic 
endothelium linmg the numerous capil- 
laries. In the larger cell groups there may 
be central degeneration and _ necrosis; 
cavities may be formed which may fill 
with blood. Capillaries may traverse these 
cell groups. The more soft the tumor the 
greater the number of vessels. The stroma 
may be scanty and acellular or hyaline or 
infiltrated with tumor cells. Both the 
specific cells and the endothelium partici- 
pate in the tumor process. 

The carotid body tumor while infrequent 
is not rare. There have been over 250 
reported in the literature and unquestion- 
ably many are not reported. In the 
hospitals of the Army of the United States, 
there have been four carotid body tumors 
removed with subsequent microscopic sec- 
tions reported to U. S. Army Medical 
museum since January I, 1942. This gives 
a carotid body tumor operative rate of 
about I in 1,700,000 individuals. The 
frequency of occurrence must be greater. 

Physical Findings and Symptoms. The 
clinical fmdings are rather meager. The | 
patient presents a history of a slow growing 
tumor, of the side of the neck under the 
sternocleido mastoid muscle having had 
its onset at or after puberty. There may 
be a familial history. The physical findings 
are negative except for the local ones. 
The tumor may be hard and if hard will 
elicit a transmitted pulsation from the 
carotid. If it be soft, the tumor will ‘be 
compressible and may produce a bruit. 
The tumor is movable anteroposteriorly 
but extremely limited in motion in the 
superior, inferior axis. This is due to its 
encirclement of and attachment to the 
carotid vessels. It is usually unilateral, 
although cases have been reported bi- 
laterally. The size varies from a few cm. 
to 9 cm. in its long diameter; there may 
be a bulging into the mouth and pharynx 
(without ulceration). The center of the 
tumor is at or near the location of the 
bifurcation of the carotid on the affected 


side. 


) 
/ 


666 American Journal of Surgery 


There are presented no general symp- 
toms. All are local and are due only to 
tumor expansion. The general health is in 
no way impaired nor is the individual’s 
physiology deranged. 

Differential Diagnosis. The distinctions 
must be made between the carotid body 
tumor and carotid aneurysms, brachial 
cysts, abscesses, inflammatory or enlarged 
lymph nodes, aberrant thyroids, lymphatic 
tumors either primary or secondary. 

Treatment. The treatment is surgical 
removal. The tumors are not responsive to 
roentgen therapy. The operative mortality 
is approximately 30 per cent and this 
figure is derived from the mortality of 
ligation of the internal carotid with its 
attendant hazards. 

Prognosis. Since the tumors are essen- 
tially benign, the prognosis is excellent if 
all the tumor is removed. There will be a 
recurrence locally if some of the tumor 
tissue is left behind. There have been 
cases reported in which lymph glands were 
invaded in the immediate vicinity. These 
must likewise be removed at operation. 
There have been no records of generalized 
metastases. 
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SUMMARY 


There has been presented a review and 
classified condensation of the literature on 
this subject augmented by observations of 
several cases of carotid body tumor.* 
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INACTIVATION OF PENICILLIN BY TUBING ~ 
PRELIMINARY REPORT 


JoszepH K. M.D. 
Senior Surgeon, St. Elizabeth’s Hospital 


AND 


ARTHUR E. CIPOLLA, M.D. 
Resident, St. Elizabeth’s Hospital 


CHICAGO, ILLINOIS 


ECENTLY, Cowan! presented experi- 
ments which demonstrated that 
certain types of rubber tubing exert 

a deleterious effect on penicillin solution. 
He noticed that in some instances as much 
as 25 to 40 per cent of the penicillin may be 
inactivated before reaching the. patient. 
Obviously this observation may be of prac- 
tical importance in patients to whom 
penicillin is administered in form of intra- 
venous or intramuscular infusion. The 


tubing may activate a certain amount of 
penicillm and asa result the patient receives 
less than the calculated dose of the drug. 
Intramuscular infusions of penicillin are 
advocated by many physicians. On one 
hand, the thrombosis of veins associated 


with intravenous treatment is avoided and, 
on the other hand, an adequate and uni- 
form blood concentration can be main- 
tained without disturbing the patient for 
repeated intramuscular injections. 

In view of the rising popularity of intra- 
muscular infusions it seemed desirable to 
test the activation of penicillim not only 
by rubber tubing but also by various sub- 
stitutes used for this purpose. 

Dr. M. V. Novak, the Head of the 
Department of Bacteriology and Public 
Health, University of Illinois, College of 
Medicine, was kind enough to test the 
effect of the followmg products on penicillin: 
(1) new rubber tubing, (2) a translucent 
vinyl derivative, called “Tygon”* which 
can be used repeatedly and (3) a hydro- 
cellulose product which is discarded after 
a single use. 

Cooke’s? method of assay was used and 

* “Tygon” tubing was generously supplied by the 
U. S. Stoneware Company, Akron, O. 


{t The Hydrocellulose product was generously sup- 
plied by the Visking Corporation, Chicago, III. 


the results were checked by the plate 
method of assay described by Florey’ et al. 
All the material was autoclaved before 
being tested. The tubing was kept in con- 
tact with penicillm at room temperature. 

Assuming that the average length of 
tubing used for mfusions is 48 inches 
(1.2 m.) and that the time consumed for an 
infusion is two hours, the same numerical 
factor of 48 X 2 = 96 was obtained by 
immersing a 4 inch (10 cm.) long piece of 
tubing into penicillin solution for twenty- 
four hours (4 X 24 = 96); in two more 
series of experiments the contact was main- 
tained for seventy-two hours and seven 
days, respectively. The results are shown 
in the accompanying chart. 

The results demonstrated the consider- 
able inactivating effect of the products 
tested on penicillin. For instance, after a 
contact of rubber tubing with penicillin 
for twenty-four hours, instead of 6.4 only 
4.2 units of penicillin per 1 cc of solution 
were found. In other words, not less than 
34.38 per cent of penicillin was inactivated. 


PENICILLIN TITER UNITS PER CC. 


24 72 
Hours 


Visking Tubing 
Tygon Tubing 
Rubber Tubing 


There was no marked difference between 
the various products tested as far as 
the inactivating effect on penicillin was 
concerned. 

Experimental errors such as contamina- 
tion of solution or inaccuracy of the assay 
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method can only partially account for the 
Inactivation of penicillin. 

The mode of the effect of tubing on 
penicillm remains obscure and further 
experimentation is required to elucidate 
this problem. It is possible that certain 
brands of rubber tubing or its substitutes 
exert no inactivating effect on penicillin 
but it would be impractical to test each 
specimen of tubing before using it for a 
penicillin infusion. An overdose of peni- 
cillm appears to be harmless while an 
insufficient dose obviously will fail to 
maintain the desired concentration in the 
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blood. Therefore, for the time being a 
conclusion is justified that the calculated 
dose of penicillin should be enriched by 
additional 15 to 30 per cent if the drug is to 
be given in the form of an infusion. 
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STAPHYLOCOCCI are present at some stage of the infection in practically 
all severe wounds. These may be derived from the patient’s skin, or from 
some outside source. The coagulase test should be performed with the 
staphylococci isolated. A positive result indicates that the coccus is of a 
pathogenic type. Staphylococci which give a negative coagulase test are 
not likely to be of major importance in a wound. 

From “Surgery of Modern Warfare” edited by Hamilton Bailey 


(Williams and Wilkins Co.). 
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ROENTGEN AND CLINICAL PROBLEMS IN SO-CALLED 
SOLITARY METASTATIC TUMORS IN THE CHEST 


FREDERICK B. MANDEVILLE, M.D. 
RICHMOND, VIRGINIA 


ITH the tremendous acquisition of 

skill and experience by the thoracic 

surgeons, the responsibilities of the 
radiologist in the examination and diag- 
nosis of chest tumors have _ increased 
correspondingly. 

Our object is to discuss without drawing 
any rigid or final irrevocable conclusions: 
(1) Solitary metastatic tumors of the chest, 
in five cases, subsequently operated upon, 
seen In Our Own x-ray experience; (2) eight 
reports of apparently solitary metastatic 
chest tumors, surgically removed, found in 
the medical literature; (3) personal com- 
munications favoring the surgical removal 
of solitary metastatic chest tumors after 
the operative removal of the primary 
tumor; (4) the low incidence of proven 
single metastatic tumors in the chest or for 
that matter anywhere else in the human 
body; (5) the impossibility of differentiat- 
ing many benign from malignant tumors 
in the chest by roentgen means alone; 
(6) the difficulties in differentiating many 
primary from solitary metastatic tumors of 


the chest by x-ray methods alone; (7) our ~ 


lack of knowledge of the natural life history 
of primary tumors and their metastases, 
making prognosis difficult when treated 
surgically or when left entirely alone. 
Metastases sometimes manifest themselves 
from five to fifteen years after proof of 
existence of primary cancer; and (8) the 
inadequacy of radiation therapy in dealing 
with primary or metastatic tumors of the 
lung, but its value as a diagnostic test in 
ruling Iymphomas in or out in difficult 
cases which present mediastinal or hilar 
masses. 

More than ten years ago, our interest in 
these problems was stimulated by the first 
of the following five cases: 


CASE REPORTS 


CasE1. Asingle white woman, aged twenty 
years, was admitted to the hospital in 1930 for 
removal of an olive-sized soft part tumor on the 
anterior aspect of her upper left forearm. 
Thorough excision and biopsy showed a fibro- 
sarcoma of the soft tissues. Several months later 
another mass appeared at the operative site 
and grew rapidly and this was excised in 1931, 
approximately one year after the first opera- 
tion. A third tumor appeared and was excised 
in 1932 and a fourth in 1933. In 1934, with 
additional tumor growth, the left upper ex- 
tremity was removed by disarticulation at the 
shoulder joint. In July, 1935, the patient com- 
plained of pain m the chest and cough and 
roentgenogram of the lungs disclosed a solitary 
oval nodule 7 cm. in diameter in the right 
posterior thorax in the upper portion of the 
right lower lobe. Right pneumonectomy was 
attempted but the patient expired in the 
operating room. No necropsy or chemical 
studies were performed so that the immediate 
cause of death remains undetermined. 

Case 11. A white woman, forty years of age, 
had an odphorectomy after diagnosis of tumor 
of the ovary six years previous to her second 
admission to the hospital for pain in the chest 
and dyspnea. Roentgenograms of chest re- 
vealed an enormous solitary oval mass in the 
lower left posterior thorax over 15 cm. in 
diameter. Left pneumonectomy was successful 
and disclosed a granulosa cell tumor. The 
patient made a complete recovery but de- 
veloped liver metastases in six months and died 
eight and one-half months after operation. 

Case 111. A white male, about thirty-five, 
had a small heavily pigmented tumor which 
had been irritated removed from his posterior 
left shoulder region with a diagnosis of malig- 
nant melanoma. Four years later a roent- 
genogram of the chest showed a solitary oval 
nodule 6 cm. in diameter in his right lower lobe. 
Right pneumonectomy was performed and the 
patient was discharged in good condition but 
developed metastases and died less than twelve 
months after the operation. 
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Case tv. A white woman, over forty-five, 
was treated with x-ray and radium therapy for 
carcinoma of the uterine cervix with apparent 
immediate success and three years later a 
roentgenogram of the chest revealed what 
appeared to be a large single metastatic tumor 
in the left upper lobe. Left pneumonectomy 
was successful but the operative specimen 
showed a large group of nodes of metastatic 
carcinoma at the left hilum. This is a recent 
case and there has been insufficient time to 
have survival be significant. The presence of 
other metastatic nodes found at operation sug- 
gests a grave prognosis. 

Case v. A colored male, aged thirty, had a 
slightly pulsating tender mass in his upper 
sternum. Roentgenograms disclosed irregular 
bone destruction in the sternum with no 
aneurysm or metastases in Iungs or other bones. 
A primary bone tumor, osteolytic type of 
sarcoma, was favored by x-ray department, 
with the clinicians inclined to expect a lipo- 
sarcoma, influenced by recent articles on the 
subject. Excision of the entire sternum was 
performed and the pathological report was 
“‘metastatic tumor probably hypernephroma.” 
Subsequent intravenous pyelography showed 
an enormous left kidney tumor with poor func- 
tion and very poorly outlined and deformed 
pelvis and calyces. Within six months the lungs 
showed multiple oval metastatic nodules and 
death soon followed. 


Summarizing these five cases, they 
illustrate that thoracic surgery has reached 
a state of perfection where operative sur- 
vival of metastatic chest tumors is ob- 
tainable, but the responsibilities of the 
radiologist have increased and his error in 
the last case was obviously disastrous. 

In 1920, Meyer” performed left pneumo- 
nectomy on a five-year old boy, presumably 
for lung suppuration. The specimen showed 
lymphosarcoma in addition to bronchiec- 
tasis. The patient died ten hours post- 
operatively. Only partial necropsy was 
done and it is not known definitely whether 
this was a primary lung tumor or a meta- 
static one. 

In 1933, Lilienthal!” reported a case in 
which a left pneumonectomy was carried 
out for sarcoma, metastatic from the uterus. 
The patient died four days postoperatively. 
At autopsy, a small sarcoma of the uterus 
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was found in addition to fibrocaseous tuber- 
culosis of the right upper lobe with a 
healing cavity. 

Barney and Churchill,’ in 1939, reported, 
“x-ray evidence of a metastatic nodule in 
the lung was the first sign of the disease. A 
nephrectomy was performed 5 months 
later, and 15 months following the nephrec- 
tomy the pulmonary metastasis was excised 
by subtotal lobectomy. The patient is 
surviving five years later in good health 
without evidence of disease. They add that, 
“‘when one speaks of a ‘solitary metastasis’ 
it is meant that only one can be demon- 
strated” and that, “it is well known that 
single or multiple metastases may occur as 
late as ten years after the recognition and 
removal of the kidney tumor,” and finally 
“if a metastasis is apparently solitary and 
accessible to surgical removal, it is defi- 
nitely worth while to undertake removal of 
the metastasis as well as the primary 
growth.” 

In a second paper, Barney? reports again 
on his patient as a “twelve year cure fol- 
lowing nephrectomy for adenocarcinoma 
and lobectomy for solitary metastasis,” and 
actually this was thirteen years after the 
solitary lung metastasis was first demon- 
strated by x-ray and the nodule had 
increased in size between 1931 and 1932. 
The patient, a white woman, had at- 
tained an age of sixty-seven years and 
had no demonstrable disease and was 
asymptomatic. 

* In 1940, Churchill” said, “the status of 
pulmonary resection for known metastatic 
tumors of the lung is admittedly one of 
experimentation. In general, it may be 
taken under consideration when a solitary 
metastasis of a tumor of relatively low 
grade malignancy appears in the lung after 
complete eradication of the primary growth. 
It is also to be considered in cases of 
hypernephroma with a solitary puJmonary 
metastasis.”” According to Churchill, 

section of metastatic tumors is usually a 
simple matter technically as the complica- 
tions of infection that are found in primary 
tumors are absent. Peripheral nodules may 
be removed en bloc and larger growths 
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resected by lobectomy or pneumonectomy 
with intrahilar or mediastinal dissection. 
Metastases to the bronchial wall may 
closely stimulate primary bronchogenic 
carcinoma as the signs and symptoms of 
bronchial encroachment result.” 

Raine,?* in 1941, performed a right 
pneumonectomy for a single metastatic 
nodule invading and occluding the main 
bronchus. An oval mass penetrating the 
main bronchus beneath the upper lobe 
bronchus measuring 1.5 by 2. by 1 cm. was 
an adenocarcinoma similar to that found in 
the colon twenty-one months before. Symp- 
toms had returned nine months after the 
first operation with the second operation 
one year later. At the time of the report, 
there were beginning symptoms of other 
visceral involvement in the patient, a 
fifty-nine year old white male. In the same 
paper Raine mentions two cases of hyper- 
nephroma metastatic to the lung with 
ulceration and invasion of bronchi diag- 
nosed bronchoscopically. 

In 1942, Carlucci and Schleussner® de- 
scribed a case in which a total pneumo- 
nectomy was performed for malignant 
melanoma of the right lung. The radiologist 
noted very little change in the size of the 
tumor over a three-month period. The 
patient died thirty-six hours postopera- 
tively. On microscopic examination the 
tumor proved to be a malignant melanoma 
with involvement of the hilar lymph nodes. 
Permission for autopsy was not obtained. 

Brezina and Lindskog,’ in 1943, de- 
scribed a right total pneumonectomy for a 
discrete tumor of the right upper lobe, in a 
sixty-ftve year old white woman, on whom 
a subtotal hysterectomy and _ bilateral 
salpingo-odphorectomy had been performed 
thirteen years previously for vaginal bleed- 
ing with a gross diagnosis of uterine car- 
cinoma. Recent cough and blood tinged 
sputum caused the patient to seek medical 
help. The patient recovered from the 
operative procedure and the removed [ung 
showed a solitary metastasis of uterine 
adenocarcinoma. The operation was done 
on April 17, 1943 and patient was last 
seen on September 29, 1943, a survival 
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of at least six months. The authors con- 
clude that, “‘total pneumonectomy for 
metastatic cancer in the lung is at the pres- 
ent time an uncommonly reported opera- 
tion.” Incidentally, the radiologist had 
made careful laminograms of this tumor 
and had reported hilar lymph node en- 
largement suggestive of additional meta- 
tases. Actually only the single nodule was 
found and the roentgen impression of 
additional nodes was erroneus. As the 
examination was carried out in a depart- 
ment famed for its laminographic work, 
this is at least suggestive of the inadequacy 
of roentgen methods in determining the 
presence of single or multiple metastases. 
In our own case of metastasis from uterine 
carcinoma, we had diagnosed a single 
nodule and operation disclosed an addi- 
tional group at the hilum, a roentgen error 
in directly the opposite direction in the 
same type of case. 

Again in 1943, Deming and Lindskog,?? 
reported the case of a man of fifty-four 
years, with papillomatosis of the bladder 
and entire urethra, later infiltrating cancer 
of the bladder and late metastasis to the 
right Jung. Deming excised the penile 
urethra and Lindskog did a pneumo- 
nectomy for the pulmonary metastasis. 
They conclude that, “‘although the primary 
Jesion (papillomatosis) has been fully 
under control for 13 years, the patient now 
has a metastasis to the right illum and 
other osseous metastases will probably 
develop. The histologic classification of 
papillomata of the bladder gives no oppor- 
tunity for optimism towards its inherent 
metastatic quality. The justification of 
eradication of a solitary distant metastatic 
lesion is supported on the basis of relief of 
symptoms and prolongation of life. 

Blalock,® in 1944, in discussing recent 
advances in surgery said, “in a recent 
impressive personal experience, a right 
total pneumonectomy was performed for a 
large pulmonary metastasis that was de- 
tected more than four years after resection 
of the large bowel for carcinoma. The 
convalescence was uneventful and the 
patient left the hospital two weeks after 
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the operation. He returned to work, but 
pneumonia developed in the remaining 
lung four months after operation. This 
responded rapidly to sulphonamide ther- 
apy, and the patient left the hospital after 
a stay of one week. He returned to work 
one week later and has done well during the 
last three months. There has been a gain 
in weight of 11 pounds since the operation.” 
This was a seven and one-half-month 
follow-up. 

Willis, in his book on “the spread of 
tumors in the human body”’ described as a 
“‘Jatent primary neoplasm”’; that is, one in 
which the ‘‘attention of the clinician Is 
focused on precocious metastases” while 
the primary tumor is silent. Our case of 
hypernephroma was such a case, and the 
patient did not have the benefit of removal 
of his primary tumor, before removal of the 
presenting single metastatic lesion, with 
the error in diagnosis directly the responsi- 
bility of the radiologist, and this in no way 
reflects on the skill of the thoracic surgeon 
who successfully removed the secondary 
growth. 

Personal communications with many 
thoracic surgeons over a period of years 
emphasize that in certain cases in which 
the primary tumor has been removed and 
an apparently single late metastatic lesion 
appears, operative intervention is being 
considered as a chance possibility of com- 
pletely eradicating the disease. I have 
purposely had this problem brought up in 
many important conferences,‘ for exam- 
ple, at the weekly radiologic conference at 
the Walter Reed General Hospital with the 
same “chance possibility of eradicating 
the disease” the prevailing argument for 
operation. Relief of pain, alleviation of 
respiratory distress and removal of a focus 
which might give rise to tertiary metastases 
have been other arguments in favor of 
surgery. The most discouraging aspect has 
been the lack of enthusiasm shown by 
pathologists as a group for these procedures, 
and again, large neurosurgical services 
routinely take chest films on their suspected 
brain tumor patients searching in par- 
ticular for primary carcinoma of the lung, 
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as well as for incidental metastases or other 
lesions. The discovery of a primary car- 
cinoma elsewhere has invariably cancelled 
the procedures contemplated by the neuro- 
surgeons. Ventriculographic defects sug- 
gestive of metastatic lesions in the brain, 
while frequently not as convincing as 
nodules in the air-filled lung have likewise 
led to abandonment of operations. 

Proven solitary metastatic tumors in the 
chest appear to be rare at autopsy. I can 
report such a case in a fifteen-year old 
white girl who had an osteogenic sarcoma 
of the upper right femur. A portable 
roentgenogram was made just before death 
searching for a terminal pneumonia and a 
single oval nodule was demonstrable at the 
first rib level anteriorly in the right upper 
lobe and necropsy confirmed the presence 
of only this single nodule on careful 
inspection of the lungs. However, Batson‘ 
mentions that careful workers (Walther 
and Willis) find microscopic carcinoma 
lesions in many lungs. In discussing the 
role of the vertebral veins in metastatic 
processes, especially in considering miliary 
tuberculosis, erysipelas and tuberculosis, 
Batson says, ‘‘Primary lesions in the left 
side of the heart, or in the lungs, may give 
rise to solitary, instead of multiple artery- 
borne secondary foci.’ In particular he 
says, “‘In miliary tuberculosis, the arterial 
blood stream distributes multiple foci at 
random. In erysipelas, the organisms 
invade a plexus of lymph vessels and 
multiply. As a result the primary lesion 
enlarges, colony like, from its margins. 
In tuberculous adenitis, the organisms 
spread in lymph vessels to multiply in the 
regional lymph nodes and lymph node 
chains. Modifications of the typical pat- 
terns are common. The microscopic size 
suggesting a young lesion, may indicate a 
tertiary lesion, i.e., one due to spread 
from a metastasis.” These observations 
are in addition to his well known main 
contribution in which he, “‘demonstrated a 
set of valveless, plexiform, longitudinal 
venous channels that join the cranial 
venous sinuses to the pelvic veins without 
the intermediation of the lungs,” and that, 
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“the vertebral vein system parallels the 
portal, the caval, and the pulmonary vein 
systems, providing a by-pass around these 
systems as well as serving as a venous pool 
during compression of the body cavities.’ 

According to Rienhoff,?* “the total 
removal of the lung for even a benign 
tumor may be required as a measure to 
save life,” a fact demonstrated by one of 
the cases first reported by him in 1933. The 
large size of benign tumors interfering with 
circulation and respiration and their poten- 
tial possibilities of growing even larger 
have been reasons favoring their surgical 
removal. 

Pathologists’? suggest a very low inci- 
dence of proven solitary metastatic tumors 
in the chest or elsewhere in the human 
body. The incompleteness of the average 
routine autopsy, lacking studies of head, 
spinal column, bones and extremities, and 
more frequently than not performed by 
a junior member of the department usually 
without direct supervision, and often 
without benefit of the clinical and labora- 


tory findings and without an appreciation 
of the problems involved leave much to be 
desired. Baker! in studying metastatic 
tumors of the nervous system at the 


University of Minnesota says that, ‘“Tu- 
mors metastatic to the nervous system are 
probably much more common than is 
generally suspected. The majority of intra- 
cranial metastases are probably hemato- 
genous in origin. The most common 
primary sources in this series of 114 cases 
were the lung, the breast, the gastro- 
intestinal tract and the kidney. Metastatic 
tumors comprised 17.9 per cent of all 
intracranial neoplasms studied at the 
University of Minnesota. He _ supplies 
a table of single and multiple metastases 
in a total of 101 cases, sixty-one multiple 
and forty single and adds that, “Since the 
entire brain was not available in every 
case for detailed pathologic examination, it 
is very probable that many of the smaller 
lesions were overlooked and that the per- 
centage of solitary metastases here stated 
is somewhat high.” 
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The clinical symptom of hemoptysis is 
not a differential poit between primary 
and metastatic lung cancer. King and 
Castleman” in necropsies at the Massa- 
chusetts General Hospital over a ten-year 
period on patients with metastatic pul- 
monary neoplasm investigated to discover 
incidence of those in whom actual invasion 
of bronchus occurred. In 109 cases of 
pulmonary metastatic tumor 18.3 per cent 
showed bronchial invasion. They state 
that, “‘Metastatic pulmonary neoplasm 
may simulate a primary tumor,” and that, 
“blood streaked sputum cannot be con- 
sidered pathognomonic of a primary tu- 
mor,” but it is rare in metastatic pulmonary 
neoplasm—in four of 109 cases. 

It would be difficult to disagree with 
Ochsner and DeBakey”? that, “‘the deter- 
mination of the type of lesion, its location, 
and the presence of demonstrable metas- 
tasis is of prognostic and surgical signif- 
icance. In the discussion of their paper it 
was brought out that primary adeno- 
carcinomas of the lung were circumscribed, 
epidermoid carcinomas were uncircum- 
scribed, and hilar masses were oat cell 
carcinomas, with the hilar masses more 
doubtful than the others. Mulligan and 
Harper?! stress that the location of primary 
lesions is of no diagnostic value as they are 
fairly equally distributed through various 
lobes. 

According to Graham, Singer and Bal- 
lon,!* “Involvement of the mediastinal 
glands by metastatic tumors is common. 
Hypernephroma and carcinoma of the 
thyroid not infrequently metastasize to 
these glands, and carcinoma of the [ung is 
frequently recognized roentgenologically 
because of the associated metastatic in- 
volvement of the mediastinal glands.”’ 

Dissecting aneurysm, multiple and single 
aneurysms of aorta are at times terribly 
difficult to differentiate from tumors. 

Throughout the literature hypernephro- 
mas seem to be given special consideration 
in considering the subject of metastatic 
growths. In a personal communication to 
Bumpass,’ Frances Carter Wood said, 
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“In a good many of the hypernephromas 
the intravascular growths must often 
undergo spontaneous destruction. It is 
difficult, for example, to think of anything 
else, whereas I remember a bone metastasis 
in the tibia occurred which was removed 
but the primary growth stayed quite a 
long time. It is scarcely possible to think 
that there were not other emboli set free in 
the circulation similar to the one which 
gave rise to the tumor of the tibia.” 
Beer,’ in a paper on “some aspects of 
malignant tumors of the kidney said, 
‘Late metastases in hypernephroid tumors 
are not infrequent, and solitary distant 
metastases may be the first evidence of 
disease of the kidney.” ‘‘ Distant metastases 
to the adrenals, bones, liver, kidney, lungs, 
brain, and occasionally to most unusual 
sites, may also appear early or very late, 
7 to 10 or more years following nephrec- 
tomy. These late metastases are often 
solitary and unfortunately we do not know 
just what biological forces delay the 
development of these secondary tumors. 
They surely must have been deposited (if 
solitary) prior to the nephrectomy but 
some forces in the patient’s body hold them 
in check for many years.” 

In 1944, Rienhoff’s* paper on the present 
status of the surgical treatment of primary 
carcinoma of the lung showed that in “181 
cases the roentgenogram of the chest was 
positive in every instance” in that the 
films showed an ‘“‘abnormal shadow which 
necessitated further study and examina- 
tion.” Rigler claims diagnoses by finding 
localized areas of obstructive emphysema 
on films made on expiration where a small 
new growth is incompletely occluding a 
bronchus producing the well known ball- 
valve action of so many non-opaque foreign 
bodies. He also suggests the use of plani- 
grams. Churchill!! stresses the central 
location in large bronchi near hilum of 
benign adenoma. 

; In 1945, McDonald, Harrington and 
Clagett'® in discussing hamartoma (often 
called chondroma) of the lung said ‘“‘a 
hamartoma should be suspected in every 
case of solitary lesion of the lung.”’” How- 
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ever, they go on to say that roentgeno- 
logically they are very suggestive of a Ghon 


complex largely because of their subpleural 


situation. A practical instance of how this 
knowledge of recent literature may lead 
one astray can be found in recent case 
records of the Massachusetts General 
Hospital.° The clinical diagnosis was 
neurofibroma of the posterior mediastinum. 
Sosman’s diagnosis was hamartoma of the 
left lung. The final anatomical diagnosis 
was sarcoid of mediastinal lymph nodes. 

Laipply and Shipley" have very recently 
reported seven cases of extragenital cho- 
riocarcinomas in the male. An excellent 
example is that of a male, aged thirteen 
years, with intermittent pain at the left 
nipple, diffuse pulsation of the left thorax, 
large breasts, small testis, feminization 
and a single tumor 13 by 12 by 8 cm. 
extending out from the left superior 
mediastinum laterally extending between 
the lobes of the left [ung completely 
encapsulated except at one point for 1 cm. 
Removal in 1936 was followed six and 
one-half years later by mediastinal tumor 
and metastases. Hormone assays on twenty- 
four-hour urine specimens for gonadotropin, 
estrogen, 17 ketosteroids and pregnanediol 
to evaluate the hormones elaborated by 
chorionic tissue of tumor as in pregnancy 
were the important studies in this case, 
not laminagrams or oblique views, or 
fluoroscopy. 

Before closing I wish to present three 
cases which represent oval masses in the 
chest, which ordinarily by their appearance 
and location represent common lesions 
seen in any large radiological service. 

First, a large dermoid cyst which extends 
along the right mediastinal border far 
anterior in the thorax. Second, a large 
neurofibroma so frequently high and pos- 
terior presenting in dumbbell-like fashion 
from the spinal canal. Various types of 
carcinomas and Pancoast’s tumor with 
Horner’s syndrome are difficult to differ- 
entiate in this location and we have 
made errors frequently in both directions. 
Thirdly, an oval mass in the lower right ~ 
chest as seen on routine postero-anterior 
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film when studied more carefully was shown 
to bea bony tumor arising from the eleventh 
dorsal vertebra, blocking the spinal canal 
as shown on lipiodol injection. The thoracic 
and neurological surgeons working as a 
team removed.a large chondrosarcoma and 
radiation therapy was given to the base of 
the tumor not resectable with the patient 
known to have survived two years. 

Lastly, we present a case with a large, 
oval, right hilar mass thought to be a 
_ primary carcinoma but pneumonectomy 
disclosed Hodgkin’s disease. With unsuc- 
cessful biopsy by bronchoscopy as in this 
case, a few hundred roentgens of deep 
x-ray therapy might have served as a 
diagnostic test. Response to radiation 
would have suggested one of the lymphoma 
group of tumors, the only group which 
deserves radiation therapy as a single 
method of treatment in this location. 

To attempt to irradiate with cancericidal 
doses radioresistant squamous cell epi- 
theliomas, adenocarcinomas or oat cell 
carcinomas in the poor tumor bed of the 
tracheobronchial tree and lung alveoli is 
obviously disastrous. 


CONCLUSION 


The many problems of solitary meta- 
static tumors of the chest remain unsolved 
and with due humility the highly experi- 
mental nature of their treatment has been 
indicated. 
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SUBMUCOUS HEMORRHOIDECTOMY* 
A MODIFICATION OF THE CALMAN METHOD 


Epwin MENDELSSOHN, M.D. 
Assistant in Surgery, Northern Liberties and Jewish Hospitals 


PHILADELPHIA, PENNSYLVANIA 


EMORRHOIDS are a very common 

condition. Many individuals have 

symptoms referred to this source 
at some period of their life and many 
require and receive treatment. The pur- 
pose of this paper is to present a surgical 
procedure for the correction of hemor- 
rhoids. To clarify the surgical procedure 
the normal anatomy with its blood and 
muscle supply is reviewed. 

Hemorrhoids are dilated veins in the 
region of the anus and lower rectum and 
have been defined as vascular tumors, or 
varicose veins of the rectal mucosa. 
Anatomically, the mucosal Iming of the 
rectal canal extends downward to the 
region of the anorectal ring and consists 
of a pale pink, semi-transparent, columnar 
epithelium. The veins draining the hemor- 
rhoidal plexus may be seen beneath the 
mucous membrane if the mucosa is not 
scarred or swollen from edema. The blood 
vessel supplying both the internal and the 
corresponding external hemorrhoid lies 
in the submucous layer beneath a fold 
of rectal mucosa. The artery within the 
fold can be easily palpated and frequently 
the pulsations may be seen. A large vein 
is adjacent to the artery. The fold of 
rectal mucosa containing the artery and 
its accompanying vein comprise a pile 
pedicle; the artery is termed the pedicle 
artery, and the vein, the pedicle vein. 

The anal mucosa extends from the ano- 
rectal ring to the valves of Morgagni or 
anocutaneous line. The mucous membrane 
consists of several layers of cuboidal 
epithelium and is of a dark plum-like 
color because of the underlying venous 
plexus. While the rectal and the anal 


mucosa are not sensitive to pain from 
trauma, the mucosa is extremely sensitive 
to stimuli from traction or distention. 
The skin-like lining of the anal canal 
extends from the valves to the perianal 
skin. It is dull, white, smooth, adherent 
to the subjacent tissue and is extremely 
sensitive. It contains modified squamous 
or transitional epithelium which has the 
structure of skin, except that it does not 
contain hair follicles or sweat glands. 
The submucous space is situated in the 
anal canal lying between the mucous 
membrane and the internal sphincters and 
there are numerous veins within it adjacent 
to the anal mucosa. These veins, together 
with a variable amount of fibrous tissue, 
form the internal hemorrhoidal plexus. 
This plexus should be distinguished from 
the internal hemorrhoidal mass which 
consists of the internal hemorrhoidal plexus 
and its mucosal covering. 

The anal canal is encircled by the 
sphincter muscles. The external muscle 
is a thick, powerful, voluntary muscle 
and in patients with prolapsed internal 
or thrombotic external hemorrhoids pain 
is due to spasm of this muscle. The external 
hemorrhoidal plexus lies on the anterior 
surface of this muscle. Above, the muscle 
is separated from the superficial external 
fibers by a well defined intermuscular 
septum; it is separated from the lower end 
of the internal sphincter muscle by the 
insertion of the longitudinal muscle of 
the anal canal. 

The diagnosis of internal hemorrhoid 
is not always easy or obvious. The patient 
gives a history of pain associated with 
defecation and occasionally there is a 


* The material for this paper has been gathered from the wards of the Charity Hospital of Laaae, New Orleans. 
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history of the internal hemorrhoid pro- 
truding through the anus. Diagnosis from 
external inspection alone is usually not 
possible, unless the hemorrhoids are pro- 
lapsed. The soft, compressible, internal 
hemorrhoid is usually not discernible by 
palpation with the gloved finger alone, 
and in order to make a definite diagnosis, 
the anal canal should be examined visually. 
Proctoscopic examination of the lower 
rectum in the knee-chest position will 
show the presence or absence of internal 
hemorrhoids in the majority of cases. 
The patient is requested to bear down 
and the examiner everts the anal orifice 
bringing the internal hemorrhoids, if pre- 
sent, into view. The size of the hemorrhoid 
will vary with the degree of venous 
distention. 

The pain associated with the hemorrhoid 
is produced by spasms of the external 
sphincter muscle due to inflammatory 
edema from the mucosal fissures, thrombus 
formation, or strangulation of the internal 
hemorrhoids. The degree of pain varies 
with the severity of the spasm. The veins of 
the hemorrhoidal plexus and the adjacent 
soft parts may become secondarily infected 
and the result may be chronic inflammation 
and thickening. In addition to the dilata- 
tion of the venous channels, there is 
swelling and edema of the overlying soft 
parts. Such hemorrhoids are especially 
painful during and immediately after 
defecation. 

Thrombosed external hemorrhoids are 
usually best seen immediately after defeca- 
tion and are frequently very painful. 
Their size depends upon the degree of 
venous distention. Small thromboses usu- 
ally consist of clots within the lumen 
of the veins of the external hemorrhoidal 
plexus. Some of these rupture into the 
perianal region with the formation of 
extensive thrombi. Occasionally, some of 
the small clots resolve without treatment. 
When the discomfort is intense, relief may 
usually be obtained by releasing the clot. 
Thrombotic hemorrhoidal masses which 
have prolapsed are best treated conserva- 
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tively, until the inflammatory edema and 
secondary infection abate. Surgical proce- 
dures may then be indicated. When the 
prolapsed hemorrhoid has become com- 
pressed by the spasm, of the external 
sphincter a vicious cycle results. The 
spasm of the external sphincter interferes 
with the hemorrhoidal circulation so that 
the hemorrhoid gradually becomes swollen, 
discharge results, and eventually sloughing 
occurs; the more extensive the physio- 
pathologic change in the hemorrhoid, the 
greater the external sphincter spasm. 
Pain may increase in severity and may 
become intolerable so that it is often 
necessary to administer a low spinal 
anesthesia to break the reflex arc and give 
relief. Sloughing may progress and a 
spontaneous cure of the hemorrhoid may 
result, but this does not happen frequently 
and should not be anticipated. The patient 
should be treated with bed rest and given 
a low residue diet. Relief usually obtains 
with the use of continuous hot moist 
compresses and a heat tent. Local use of 
one of the cocaine derivative preparations 
also may be comforting. Three weeks after 
the onset of the illness, after all the acute 
symptoms have subsided, the hemorrhoids 
may be removed by surgery. 

A low spinal anesthesia has been found 
to be the most satisfactory anesthetic. 
It may be given easily and quickly and is 
less traumatizing. Caudal anesthesia does 
not always completely relax the anal 
sphincter. Sacral anesthesia requires multi- 
ple punctures, and at times some of the 
foramina may be difficult to find. Too, 
after sacral anesthesia is given, it may 
require some time before anesthesia is 
complete. In low spinal anesthesia the 
relaxation of the anal sphincter Is pro- 
found. The same degree of relaxation 
cannot be obtained by other than very 
deep general anesthesia, which may be 
followed by vomiting and general dis- 
comfort, and rectal bleeding may also be 
induced. Dilatation of the rectal sphincter 
is a very profound respiratory stimulant, 
and the excessively deep inspirations which 
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result may occasion the inhalation of too 
great a quantity of the general anesthetic 
agent if it is used. The relaxation afforded 
by spinal anesthesia is very important 
and permits the operation to be performed 
with a minimum of trauma. Convalescence 
is therefore more rapid and comfortable. 
There is practically no untoward post- 
operative anesthetic reaction, and nausea 
and vomiting are usually absent. 

Preoperative purge is omitted, hence 
soiling and obstruction of the operative 
field does not occur. The patient receives 
the usual preoperative sedation. An hour 
or two hours before the operation an 
enema of a 5 per cent solution of sodium 
bicarbonate is given and continued until 
the return flows clear. Two or three wash- 
ings usually suffice. 

A modified Jones position (that is a 
lithotomy position with the legs straight 
up) has been found to be the most suitable 
for the operation. The table is placed in a 
slight degree of reverse Trendelenburg. 
The modified Jones position is neither 
tiresome nor harmful to the patient. By 
having the legs straight up, pressure 
upon the popliteal space is avoided, and 


easy access to the operative field is per- 


mitted the surgeon, his assistant, and the 
nurse. The slight degree of reverse Tren- 
delenburg brings the primary hemorrhoids 
more fully into view, and also distends the 
secondary hemorrhoids, which might ordi- 
narily not be visible in the jack-knife or 
Sim’s position. 

The operative field is surgically pre- 
pared and draped. Dilatation is always 
done as a preliminary procedure to any 
hemorrhoidectomy. It should not be a 
rough, hasty, traumatizing tearing of the 
mucous membrane and muscle; instead, the 
sphincter should be slowly and carefully 
divulsed with a gentle adequate stretching 
of the part. The subcutaneous portion of 
the external sphincter is divided in those 
patients who have a contracted anal ring, 
or where scarring of the ring prevents 
dilatation. If the sphincter is properly 
and adequately dilated, there is no extrava- 
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sation of blood into the muscle or rupture 
of muscle fibers, and the postoperative 
pain is lessened. This has been particularly 
noted when a spinal anesthesia has been 
used. After the sphincter is satisfactorily 
dilated, a large sponge is placed into the 
rectal canal above the hemorrhoidal masses 
to stop any fecal seepage. 

The tab of skin corresponding with the 
hemorrhoid showing the greatest tendency 
to prolapse is grasped with an Allis clamp 
and pulled laterally from the anus. The 
Allis clamp acts as a lever to dislocate 
the hemorrhoidal mass outward over the 
end of the gloved finger which is used as a 
fulcrum. This tension causes the anal 
mucosa covering the internal hemorrhoid 
to be displaced outside the anal canal. 
The hemorrhoidal mass is grasped with a 
T clamp. Further traction brings into view 
a longitudinal fold of rectal mucous 
membrane and fully exposes the hemor- 
rhoidal plexus with its pedicle. The pedicle 
vein is clearly visible and the pedicle 
artery can be easily palpated. A No. 000 
chromic catgut suture ligature is placed 
around the pedicle at a distance from 
the hemorrhoidal plexus; it encircles the 
vessels and is tied snugly. No untoward 
effects have been noticed from the ligation 
of the artery and vein. The suture ligature 
is repeated on each side of the hemorrhoidal 
plexus just within the mucocutaneous 
Ime but avoiding the skin and deeper 
structures. The second suture ligature 
catches the circular veins which com- 
municate between the hemorrhoidal plex- 
uses; thus, all tributary vessels and all 
branches are ligated. The Tt clamp is now 
removed. By proper manual retraction 
the assistant maintains the operative field 
in view. A small transverse incision is then 
made at the mucocutaneous junction of 
the exposed hemorrhoid. The free edge 
of the incised mucous lining is undermined 
along the entire length of the underlying 
hemorrhoidal plexus with a small, blunt, 
curved, flat-bladed scissors. A longitudinal 
incision is then made with the blunt 
straight scissors along the midline of the 
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mobilized flap so that the long axis of the 
incision is parallel to the long axis of 
the bowel. The mucous membrane is then 
dissected free laterally, in both directions 
from the underlying exposed veins. Dissec- 
tion with the points of the scissors is 
usually necessary to free the mass com- 
pletely of dilated and tortuous veins. 
Very little bleeding is produced during 
this dissection because of the previously 
placed suture ligatures. The hemorrhoidal 
plexus of veins is now removed and the 
sphincter muscle is exposed. 

An Allis clamp is applied to the skin 
over the distended external hemorrhoid. 
While traction is exerted inward with the 
Allis clamp an incision is made in the skin 
of the anus on both sides of the Allis and 
extends from the anocutaneous line to the 
outer border of the distended external 
hemorrhoidal plexus. The incisions are 
made so that they meet at their outer 
extremities outlining a v-shaped section of 
tissue over the external hemorrhoidal 
plexus. Starting at the apex of the v, 
the tissue is dissected. The tissue dis- 
sected includes the skin and that part 
of the external hemorrhoidal plexus cor- 
responding with the internal hemorrhoid 
which is being removed. The operative field 
is now covered with two flaps of mucosa. 
If the flaps are too redundant, they should 
be trimmed to the desired width. The 
mucosal flaps are approximated with No. 
000 chromic catgut, and the skin incision is 
also closed with a continuation of this 
suture. A quarter of an inch v-shaped 
defect is left for drainage to insure against 
the collection of fluid and resulting infec- 
tion and breakdown. The rectal sponge is 
now removed. No plug, tube, or drain is 
inserted into the anal canal, since this 
would produce rhythmical contractions of 
the sphincter in an attempt to expell the 
foreign body, thus resulting in sphincter 
spasm and pain which becomes increasingly 
more severe. The perineal area is washed 
with warm water and a sterile perineal 
pad is applied. 

The patient is returned to bed and is 
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given a regular low residue diet as toler- 
ated. Fluids by mouth are not withheld. 
No attempt is made to constipate the 
patient. If the patient has not had a bowel 
movement by the third day and there is 
discomfort, a small retention enema of 
warm oil may be given but it is not often 
necessary. In warm weather these patients 
may take half-hour Sitz baths four times a 
day beginning on the first postoperative 
day. In cool or cold weather, hot moist 
compresses are applied four times a day 
for half an hour. The patients are per- 
mitted to be out of bed and walking around 
twenty-four hours after the operation.. 
After forty-eight hours, nearly all the 
postoperative edema has abated. About 
go per cent of these patients may be dis- 
charged on the third or fourth postopera- 
tive day. The incidence of postoperative 
pain has been so little that morphine has 
only rarely been used, and then, one or two 
doses will usually suffice. 


COMMENT 


There are several advantages to the 
described method of hemorrhoidectomy 
by ligation. First, perfect hemostasis is 
assured by the ligation of the pedicle 
vessels and the circular veins and this 
provides a dry field for dissection. No 
case of postoperative hemorrhage has 
occurred. Second, there is no sacrifice 
of any rectal mucosa and all or as many 
hemorrhoids as desired may be removed 
at one operation. The patient is thereby 
spared the discomfort of a second or even 
a third operation. Third, the sensory nerves 
of the anus and the subcutaneous external 
sphincter muscle are distal to the point of 
ligation. Thus, these sensitive tissues are 
excluded from the ligation, sphincter spasm 
and pain are thereby avoided. Fourth, 
because there is no loss of mucosa there 
need be no fear of subsequent stricture 
formation. Not a single case of stricture 
was seen. The two flaps of healthy mu- 
cosa covering the raw surface agglutinate 
promptly. The edges unite rapidly and 
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leave only a very ‘fine longitudinal scar 
hardly visible or palpable six months 
after the operation. Patients thus treated 
will be found to have very little local 
reactionary edema, and healing progresses 
with the minimal discomfort or pain. 

The only disadvantage of the procedure 
described is that it takes a little longer 
(about fifteen minutes) than the other 
recognized and accepted types of hemor- 
rhoidectomy, but the operating time does 
not exceed forty-five mmutes. The final 
results, however, more than justify the 
extra time required. 
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CoNnSsTIPATION may be a general medical problem, a gastroenterologic 
problem or a proctologic problem. If the passage of hardened feces results 
in development of an anal fissure, the management is certainly proctologic. 

From “Ambulatory Proctology” by Alfred J. Cantor (Paul B. Hoeber, 


Inc.). 
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ABSENCE OF THE VAGINA, UTERUS, RIGHT KIDNEY AND 
URETER AND ECTOPIC (PELVIC) LEFT KIDNEY 


S. L. ScHREIBER, M.D. 


BAKERSFIELD, 


HE urinary and reproductive systems 

are intimately associated in develop- 

ment. Both arise from the mesoderum 
of the intermediate cell mass (nephrotome), 
which unites the primitive segments with 
the lateral layers of somatic and splanchnic 
mesoderm. Therefore, coincident anomalies 
of both systems are common. 

In vertebrates, three distinct types of 
excretory organs develop successfully, one 
caudad to the other. The first or pronephros 
develops at the fourth week of fetal life 
from the seventh to the fourteenth nephro- 
tomes, and degenerates at the fifth week. 
The mesonephros or Wolffian body devel- 
ops from the tenth to the twenty-sixth 
nephrostome segment at the fourth week 
before the pronephros disappears. 

The developing mesonephric tubules be- 
gin differentiating and expand and bulge 
ventrally into the coelom thus producing 
on each side of the dorsal mesentery of the 
mesonephros, the longitudinal urogenital 
fold or ridge which extends from the fourth 
cervical to the third lumbar segment.”®’ 
This ridge becomes divided into a lateral 
mesonephric fold, the anlage of the Miil- 
lerian ducts, and a medial genital fold, the 
anlage of the genital gland. As the cranial 
portion of the mesonephros degenerates, 
the urogenital fold passes lower mto the 
body cavity, unites in the midline and 
forms the genital cord. Each mesonephric 
tubule unites with the pronephric duct, the 
vestigial remnant of the pronephros, to 
form the Wolffian or mesonephric duct. 
The caudal end of this duct is the ureteral 
anlage or bud of the collecting system of 
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the permanent kidney (ureter, pelvis, 
calices, collecting tubules) 

The Miillerian duct or precursor of the 
Fallopian tube, uterus and vagina is laid 
down in the third thoracic segment in each 
urogenital fold, the first month of fetal 
life in the 10 mm. embryo. This appears as 
an epithelial thickening lateral to the 
Wolffian body. The Wolffian bodies in the 
female become rudimentary. The Miillerian 
duct lengthens, grows caudally and de- 
scends toward the pelvis, and develops a 
lumen in its growth. When the urogenital 
folds unite in the midline to form the 
genital cord, the lower or caudad portion 
of the Miillerian ducts fuse superficially 
first, to form the uterovaginal canal. The 
intervening septal wall becomes absorbed 
forming the normal uterus and vagina. 
The divided cephalic portion of the Miil- 
lerian ducts become the Fallopian tubes. 
This is the normal course of development. 

Abnormal malformations usually result 
from developmental inhibitions rather than 
aplasia or absence of structures. Char- 
acteristic malformations of the urogenital 
organs are obtained by total or partial 
agenesis of the anlages, and complete or 
incomplete non-fusion of the Miillerian 
ducts. Absence of both urogenital folds is 
incompatible with life. By the same token 
absence of both ovaries which develop from 
the genital ridge, or absence of both kidneys 
which develop from the caudal end of the 
mesonephric duct occurs only in non-viable 
monsters.*:!6 Felix,’ quoting von Winckel, 
has pointed out that complete absence 
of both Miillerian ducts with resultant 


681 


682 American Journal of Surgery Schreiber, Smith—Genital Anomalies 


absence of tubes, uterus, and vagina never 
occurs in a living subject. Absence of one 
urogenital fold leads to total aplasia of the 
kidney and Miillerian duct on that side, 
and Felix’ states conversely that complete 
absence of one Miillerian duct occurs only 
in association with total absence of the 
urogenital fold, its organs and kidney of 
that side. 

The earlier literature quotes genital de- 
fects in association with absence of the 
kidney. Beumer, quoted by Radasch,!” 
found thirteen associated genital defects, 
eight in females, in forty-eight cases of 
absent kidney between 1853 and 1878. This 
in the females, was reported as absence of 
one tube, half the uterus, or vagina. The 
Ovaries were present. Eschaquet, in 1875, 
also quoted,}? described a case of non- 
development of the left kidney, ureter, 
ovary, tube and one-half the uterus. Polk, 
in 1883, and also More similarly quoted!” 
reported cases of absent kidney, ureter, 
uterus and vagina. Ballowitz!? found sev- 
enty-three genital defects to 1895, forty-one 
in females in 213 cases of absent kidney. 
In five the uterus and tubes were both 
absent, in one the uterus and vagina were 
absent, in three the ovary was absent, and 
in three the tubes were absent. Buss, in 
1899, quoted by Cullen m Dean Lewis,° 
reported a case of genuine aplasia of one 
Miillerian duct and urogenital fold in which 
the vagina, uterus, right tube, right ovary, 
right ureter and right kidney were missing. 
Guthrie and Wilson® reported a similar 
case and Eismayer in Dean Lewis’ collected 
six cases of homolateral. absence of the 
kidney, ureter, ovary and Miillerian duct 
(tube, uterus, and vagina). In the entire 
literature prior to 1923 only twelve cases 
of unilateral absence of an ovary has been 
found.’ Adams,' in 1929, reported a case 
of congenital absence of the left kidney, 
ureter, uterus, tubes, broad ligament and 
vagina. Collins,* up to 1932, collected 581 
cases of congenital unilateral renal agenesia 
which among other associated abnormali- 
ties included 203 various degrees of defects 
of the female genitalia. Among these there 


May, 1946 


were listed eleven cases of absent uterus 
and vagina, ten cases of absent tubes, 
ovaries and ligaments, one case of absent 
vagina, eight cases of absent female 
internal genitalia, one case of absent ex- 
ternal female genitalia, and three cases of 
absent round ligaments or a total of thirty- 
four cases with absent female structures. 
The preponderance of associated malforma- 
tion of the female genitalia with congenital 
renal agenesia is due to the later develop- 
ment of the Miillerian duct in relation to 
the Wolffian duct. Therefore, its opportu- 
nity of undergoing malformation is in- 
creased. Counsellor and Sluder* report 
thirty-five cases of absent vagina operated 
upon by them. Not one of the patients was 
reported as having absence of the uterus. 
Of the fifteen patients examined urolog- 
ically, six had congenitally absent kidney, 
two had ectopic pelvic left kidneys, one had 
a duplicated left ureter, and six were 
normal. 

From the above it is apparently true that 
complete absence of a Miillerian duct is 
associated more frequently with partial 
absence of the urogenital fold since the 
lateral nephritic portion (kidney) is absent 
while the genital portion (ovary) is present. 
Such a condition often tends to produce 
a true unicornuate uterus as illustrated by 
Shumacker,! who collected twenty-seven 
such cases. True unicornuate uterus is an 
unusual abnormality and its association 
with renal agenesia is rare. The above is 
further illustrated by the marked fre- 
quency of isolated single kidney in com- 
parison. This has been variously determined 
to range from one case in 695 to one case in 
8,000 

Ectopic kidney on the other hand is 
accounted for by the failure of the kidney 
to reach its definitive position.*?° During 
the early intrauterine period the primitive 
kidney occupies a position in the region of 
the future true pelvic cavity. The actual 
migration of the kidney is slight and is 
completed at an early stage, for the kidney 
becomes fixed while the ureter is still short. 
As a consequence of incomplete migration 
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the kidney may permanently assume an 
abnormal position and be arrested in the 
pelvic, iliac or lumbar region. Further 
apparent migration of the kidney is caused 
by the rapid growth of the body between 
the kidney and the vesical end of the ureter. 
The pelvic region is the most frequent site 
of an ectopic kidney. 

The Fallopian tubes (which are part of 
the Miillerian ducts) are usually present in 
rudimentary form in most cases of absence 
of the uterus. This is the common form of 
defect, as in the case presented below and 
illustrates the developmental mhibition of 
the Miillerian duct. Here the Miillerian 
ducts are completely ununited and become 
widely separated. The Fallopian tubes 
resulting usually end blindly in the peri- 
toneum behind the bladder in the broad 
ligament. This is associated with partial 
absence of a urogenital fold, for the ovary is 
present. At times the median end of the 
tube may terminate in endometrial tissue, 
a miniature uterus capable of menstruation, 
which may even give rise to fibroid 
tumors,!! or the tube may become the 
seat of hematogenous infection.'* Such 
individuals as in the case presented, have 
well developed secondary sex character- 
istics. (Fig. 1.) 

The following case is of particular inter- 
est because of several features which will 
be elaborated in the case presentation. The 
first is the unusual complaint of progressive 
loss of vision over a period of four years 
with no other associated symptom, and the 
accidental discovery of the true condition 
by routine examination. The second is that 
the associated anomaly of an absent and 
an ectopic kidney was not recognized or 
suspected preoperatively, although with 
the methods available it should have been. 
This then, serves to reémphasize the ob- 
servation of numerous authors that cases of 
genital malformation require careful uro- 
logic investigation, and vice versa. 


CASE REPORT 


C. V. C., a seventeen-year old white female 
was referred by an optometrist July 21, 1945, 
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because of his inability to fit the patient with 
glasses and correct her vision. On fundoscopic 
examination he had noted a cloudy vitreous 
and he was unable to visualize the retina. 

This girl’s only complaint was failing eye- 
sight for one year. This on questioning was 
found to antedate progressively the past four 
years. The opinion of her family was that she 
had cataracts since there was a familial pre- 
disposition to this. Her occupation was that 
of fruit picker. 

The patient was delivered normally, in 
Arkansas, April 28, 1928, the second of three 
siblings and weighed nine pounds at birth. 
The sister was two years her senior, the brother 
five years her junior; both were normal. She 
was nursed at the breast and developed more 
rapidly than either of the siblings, speaking 
words at eleven months and walking at fourteen 
months. School was begun at six years of age 
and her progress was described as average. 
In 1941, at the age of thirteen she was examined 
routinely by the school doctor in Arkansas, 
and told her eyes were weak and that 
glasses were required. Nothing more was done 
at this time. At fifteen years of age her mother 
discussed menstruation with her, she had not 
menstruated as yet, but since the mother began 
menstruating at sixteen, no undue alarm 
regarding menses was felt until recently. 
Her eye sight became progressively worse and 
in March 1945, she consulted an eye specialist 
in Arkansas. At this time she could not see 
to read, but glasses could not be fitted. In 
April, 1945, she arrived with her family in 
California to work as a farm hand. 

Inventory by symptoms were as follows: 
She had a good appetite, no food intolerance, 
no nausea or vomiting, regular bowel move- 
ments, no abdominal pain or tenderness and 
she had gained ten pounds the past three 
months. Respirations were normal; there was 
some dyspnea on exertion and some ankle 
edema for the past several months. She com- 
plained of nocturia two times for an unrecalled 
period. There was no polyuria, polyphagia, 
lumbar pain, facial edema, dizziness, head- 
aches or paresthesias. She did not complain of 
spots before the eyes; objects were blurry and 
she was unable to read ordinary print for the 
past six months. She had never menstruated 
but had had lower abdominal cramps every 
month which began at fourteen years of age 
and lasted a day. At the end of a year the 
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cramps occurred every two months and this 
past year the cramps recurred every two to 
four months. When questioned whether she 
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in good health, developed cataracts at the age 
of twenty-nine and was operated upon in 
1940. Her mother’s brother was also operated 


Fic. 1. Patient C. V. C., illustrating normal feminine 
development; photo nine weeks postoperatively. * 


knew of her abnormality, she stated she 
thought she did. Her mother never knew of her 
defect. Her libido was apparently normal. 
She had kissed boys several times and had 
been caressed. Her past medical history re- 
vealed the usual childhood diseases including 
measles, mumps and pertussis; she had never 
been vaccinated. At the age of five months 
she had a carbuncle on her back which lasted 
two years and was incised once. There was no 
other surgery. 

The family history revealed a tendency to 
cataracts. Her mother now thirty-eight and 


upon for cataracts in 1945, after developing 
them in 1944 at the age of thirty-two. Her 
mother’s mother now seventy-two underwent 
a similar operation in 1923. Her father’s 
mother died of tuberculosis as did two aunts 
on the father’s side. There was no history 
of carcinoma or diabetes. Her father and 
mother were divorced twelve years ago and 
the mother had subsequently remarried. The 
sister had a normal birth of a baby while the 
patient was confined in the hospital. 

Physical examination revealed an excep- 
tionally well developed and well nourished 


* Photography by R. H. DeWitt. 
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tenderness, herniations, or palpable organs 
were present. Inspection of the pelvic struc- 
tures revealed what first appeared to be an 


seventeen year old white female. (Fig. 1.) Her 
height was 156.2 cm. (61}% inches), weight 
68.1 Kg. (150 pounds), blood pressure 130/90, 


A B 

Fic. 2. Intravenous pyelogram illustrating single hypertrophied ectopic left kidney with tortuous ureter. Note 
the course of the ureter which seems to have its origin at the right border of the region of the third sacral 
vertebra. The lower pole of the kidney is at the third coccygeal vertebra. Pyelograms of ectopic kidneys are 
difficult since the dye is excreted so rapidly and the normal technic cannot be followed. a, two minutes after 


dye injected; B, seven minutes after injection of dye. 


pulse 80, respiration 18, temperature 99°F. The 
eyes appeared normal, there was no diplopia, 
nystagmus or strabismus; the pupils reacted 
to light and accommodation. Vision of the 
right eye was 20/300, of the left 20/200. With 
lenses this was corrected to 20/70 for the right 
and 20/60 for the left. Color tests were normal. 
Visual fields were not done. The vitreous on 
fundoscopic examination revealed numerous 
opacities and floaters, and on dilatation of 
the pupil the retina appeared somewhat 
reddish. The vessels were thin but not abnormal 
and the disc was pale and difficult to visualize. 
There was slight reddening of the nasal mucosa 
due to a recent upper respiratory infection. 
The tonsils were enlarged; the thyroid was not 
palpable. The breasts were full, pendulous 
and virginal. The lungs were clear and resonant, 
and the heart had what was thought to be a 
split systolic at the apex and later at the base, 
but this was not constant. The abdomen was 
obese, but otherwise negative; no masses, 


imperforate hymen. Absence of the vagina 
was established by inserting a catheter into 
the urethra and palpating the thin septum 
through the rectum. What was interpreted 
to be the uterus was palpated in the midline. 
In the left adnexa a non-tender, slightly boggy, 
smooth mass the size of a grapefruit was felt. 
This was interpreted to be an ovarian tumor. 
Laboratory workup revealed negative Wasser- 
mann and Kahn serological tests; urine was 
acid, specific gravity 1.020, negative for albu- 
men and sugar, and two to three pus cells 
were found per high power field; blood count 
revealed 5,000,000 erythrocytes, 14.7 Gm. or 
88 per cent hemoglobin and 5,900 leucocytes 
with 70 per cent polymorphonuclears and 30 
per cent lymphocytes; the non-protein nitrogen 
was 35.8 mg. per cent, the upper limits of 
normal. X-ray of the pituitary revealed a 
normal sella turcica with no evidence of erosion 
of the clinoid processes and no calcification 
or pathological disorder in the calvarium. 
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Basal metabolic rate was plus 24; this was 
thought to be increased due to apprehensive- 
ness and a slight elevation of temperature 


Fic. 3. View of introitus of reconstructed vagina. 


(g99°F.) The intravenous pyelogram (Fig. 2) 
was performed several weeks postoperatively 
to establish conclusively the absence of the 
right kidney and illustrate the ectopic pelvic 
left kidney. 

Since the diagnosis was made of an ovarian 
tumor which was considered to be responsible 
for her symptoms by a progressive pressure 
syndrome, it was believed that an exploration 
with a Baldwin type of vaginal reconstruction 
would be the simplest procedure. Accordingly, 
she was prepared for surgery including sulfa- 
suxidine administration and was operated 
upon August 10, 1945. The vaginal tract was 
first established according to the technic 
outlined by Baldwin and the abdomen was 
then opened. No uterus was present. Its 
position was occupied by the sigmoid and 
descending colon displaced to the right by a 
large retroperitoneal mass in the left pelvis, 
the size and consistency of a grapefruit. This, 
on exploring the retroperitoneum, was found 
to be a hypertrophied kidney. No kidney 
or ureter was found on the right, and no 
kidney in its normal location on the left. The 
right ovary was normal, the size of a golf 
ball and had a recently ruptured graffian 
follicle 14 inch in diameter. The left ovary 
was elongated and sausage-like of the rodent 
variety, anterior and lateral to the kidney, 
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accompanied by a tube adherent along what 
seemed to be the round ligament margin in the 
broad ligament. The right tube was similarly 
present and both ended in the posterior folds 
of the broad ligament. 

All the bowel, including the colon, was 
high due to a short mesentery. This made the 
desired loop of ileum somewhat short for 
drawing into the vaginal tract. However, 
staggering short horizontal incisions on both 
leaves of the mesentery provided an adequate 
means of adding length. There were numerous 
lymph glands in the mesentery up to 14 mm. 
in diameter and a specimen biopsied was 
diagnosed mesenteric lymphadenitis. The ap- 
pendix was also removed. 

The patients postoperative course was 
complicated by intestinal obstruction due to 
edema about the anastomosis which was 
treated with Wangensteen suction and sup- 
portive measures, sepsis, due to infection 
about the new vagina which was treated with 
penicillin and douches, and an episode of 
meteorism, due to improper diet which was 
treated with enemas and a Levine tube. Her 
lowest red cell count was 3,800,000 with 11.2 
Gm. (71 per cent) hemoglobin. This prior to 
discharge rose to 4,200,000 erythrocytes with 
82 per cent hemoglobin. Due to inadequate 
home facilities she was not discharged from 
the hospital until October 7, 1945, seven weeks 
after operation. She was very homesick and 
refused to eat and her weight on discharge 
was 118 pounds. Three weeks after discharge, 
her weight had increased to 126 pounds. The 
vagina was adequate. (Figs. 3 and 4.) 

On analysis, her symptoms could point to 
an aberrant chronic nephritis, perhaps of the 
tubular or mixed variety associated with a 
chronic uremic state due to retention of some 
toxic substance. The only supporting conten- 
tion for this is the progressive blindness and 
the recent transient ankle edema, nocturia, 
and weight gain, although the latter are not 
conclusive. Furthermore, this is not excluded 
by the apparently normal non-protein nitrogen 
determination, which occurs in chronic tubular 
nephritis, and normal blood pressure which also 
occurs here. Again the specific gravity of the 
urine is fairly high, but no albumin is present. 


COMMENT 


The importance of removing external 
stigmas of abnormality in these patients 


: 
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and thereby permitting adjustment to their 
deep sense of inferiority, provides them 
with an opportunity perhaps to enter 


matrimony, but essentially to develop 
normally in the social group. This has been 
emphasized by Graves’ and others.** The 
choice of a surgical procedure which would 
be consistent with optimum results includ- 
ing low morbidity and mortality has its 
advocates. 

The operations evolved im artificial 
vagina are briefly listed. Mackenrodt 
created a vagina by mucosal transplants. 
He burrowed between the rectum and 
urethra and transplanted flaps of vaginal 
mucosa from other patients. Graves lined 
the separated pouch with an epithelial 
surface obtained by turning in flaps from 
the labia minora and skin from the but- 
tocks. Baldwin created a vagina from the 
small intestine, if necessary from the 
sigmoid. The vaginal cavity was first 
prepared; then the abdomen was opened 
and a loop of small intestine resected and 
closed but left attached to the mesentery 
for blood supply, and the anastomosis 
completed. The free loop was drawn 
through the pelvic peritoneum and sutured 


Fic. 4. Lipiodal injection of vaginal tract. 
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to the perineal floor. The intestinal septum 
was obliterated by a crushing clamp. The 
criticisms advanced for this method was 


that the hazards of surgery were increased 
by entering the peritoneal cavity and the 
loop of smail intestine continued to secrete. 
Also the loop retained selective absorption 
for certain noxious products as bichloride 
which may be used in douches. Schubert 
created a vagina from the rectum. The 
rectum was dissected beginning from the 
anus, and the coccyx extirpated. The rec- 
tum was then severed, the distal end closed 
and the anal end pushed into the prepared 
vaginal orifice. The proximal end of the 
rectum was drawn down through the 
sphincter and sutured to the skin. This 
method obviated the previous criticisms. 
MclIndoe and Counseller created a vagina 
from skin grafts. They implanted and fixed 
split thickness skin grafts in the prepared 
vaginal pouch by means of a special 
torpedo-shaped vaginal mold which was 
left in place for fourteen days. 

As regards prognosis, the condition of 
single kidney is not a serious menace to life. 
Collins? has shown that of 581 cases of 
unilateral kidney, 381 or 65 per cent were 
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adults with an average age of forty years 
and 68.3 per cent of the patients died of 
diseases totally unrelated to the genito- 
urinary system. However, there is a 
definite hazard to the solitary kidney for it 
is frequently the site of disease’ and these 
patients offer poorer prognosis when genito- 
urinary tract disease is present. Under the 
stress of carrying on all the excretory 
function, the sole kidney may readily 
become affected by nephritis, calculus or 
infection as pointed out by numerous 
authors.°516 Of series compiled, upwards 
of 42 per cent of the cases showed lesions 
of the solitary kidney. Again, these pa- 
tients do not tolerate extensive surgery on 
the urinary tract, and in many instances 
surgical removal of the single kidney has 
met with inevitable disaster. 


Addenda. On November 14, 1945, the non- 
protein nitrogen was 27.2 mg. per cent, blood 
pressure was 120/80, and the patient’s weight 
was 124 pounds. Visual examination as 
reported by the optometrist showed some 
improvement, correction to 20/60. Before a 
complete examination could be done by the 
ophthalmologist, she left town suddenly. 


CONCLUSIONS 


1. A case of absent uterus, vagina, right 
kidney and ureter and ectopic pelvic, left 
kidney is presented. The complaint the 
patient had was a progressive loss of vision 
over a four-year period. 

2. The embryological process of devel- 
opment of the female genitalia and urinary 
tract is described. 

3. Although absence of the vagina was 
diagnosed, the remaining anomalies were 
not discovered until the patient was 
operated upon. After a somewhat com- 
plicated postoperative course, recovery was 
complete. 

4. It is stressed that genital and urinary 
anomalies occur concomitantly since they 
have a common embryological origin. 
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Defects of the genitalia are usually accom- 
panied by anomalies of the urinary system. 
This does not necessarily follow for defects 
of the urinary system. Absence of one 
system of structures should lead to careful 
investigation and study of the other. 
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HEMATOMA OF THE RECTUS ABDOMINIS MUSCLE 
REPORT OF A CASE AND ANALYSIS OF 100 CASES FROM THE LITERATURE 


Jacos M. Teskez, m.pD.* 
Surgeon (Reserve), United States Public Health Service 


NORFOLK, 


EMATOMA of the rectus abdominis 
muscle is a definite clinical entity 
with more or less constant basic 

symptoms and physical findings. It was 
known to the ancient Greek physicians. As 
recorded by Maydl,'° Hippocrates made 
accurate descriptions of this condition; 
Galen also described it. It is due to a rup- 
ture of the fibers of the rectus abdominis 
muscle or to a tear in one of the epigastric 
vessels with hemorrhage into the sheath of 
the rectus muscle. Pain, tenderness, rigid- 
ity, and the appearance of an abdominal 
mass follow. It is of great interest, clinically, 
because it very closely simulates and is 
sometimes indistinguishable from acute 
intra-abdominal conditions. In order to 
obtain more specific knowledge of this 
disease, 100 cases (including the case 
reported here) have been collected from the 
more recent literature and studied in detail. 


CASE REPORT 


J. T. W., a white male, age eighty-one, was 
admitted to the Birmingham Baptist Hospital 
on the surgical service of Dr. Earle Drennen 
on March 4, 1940. One day prior to his admis- 
sion to the hospital he got pain in the left 
lower quadrant following a slight paroxysm 
of coughing. Soon after the pain started he 
noticed a mass in the abdomen. The pain 
gradually increased in intensity and continued 
until he was admitted to the hospital. No 
vomiting, but nausea was present. 

He was well developed and well nourished. 
His temperature was 102°F., pulse 88, and 
respiration 28. The systolic blood pressure 
was 155, and the diastolic blood pressure was 
go. Examination of the head and neck revealed 
that there were no abnormal findings present. 
The heart had a slightly irregular rhythm, oc- 
casional extrasystoles being present. The 


VIRGINIA 


lungs were resonant and no rales were present. 
A firm, smooth, and moderately tender mass 
was felt in the left lower quadrant of the abdo- 
men extending from a little above the level 
of the umbilicus to the symphysis pubis. 
This mass was immovable and did not move 
with the diaphragm on respiration; rigidity 
of the left rectus muscle was also present. 
There was a trace of albumin in the urine, 
the specific gravity was 1.020, and there 
were no pus cells, red cells, or casts present. 
The hemoglobin was 82 per cent, the red blood 
count was 4,200,000 and the leukocyte count 
was 14,000 with 83 per cent polymorphonuclear 


‘leukocytes. 


The diagnosis of an acute surgical condition 
was made and he was operated upon by Dr. 
Earle Drennen. Under spinal anesthesia a 
low left rectus incision was made. When the 
subcutaneous tissue was severed a dark dis- 
coloration was seen as the anterior sheath 
of the rectus abdominis muscle was approached. 
The diagnosis of a hematoma in the rectus 
sheath was made at this point. The rectus 
sheath was opened and a major portion of the 
rectus abdominis muscle was found ruptured 
transversely with the presence of a large 
hematoma. Upon the evacuation of this clot 
a large branch of the inferior epigastric artery 
started to bleed actively. This artery was 
ligated and the incision closed in layers with 
drainage. The torn ends of the rectus muscle 
were very friable and no attempt was made to 
suture them together. The peritoneum was 
not opened, for exploration of the peritoneal 
cavity was not considered indicated. 

He had a smooth convalesence, and on 
March roth, fifteen days after his operation, 
he was discharged as cured. 


ETIOLOGY 


The etiology of this condition is not clear. 
It occurs rather infrequently in civilian 


* On active duty with the United States Coast Guard. 
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practice, but in military practice, where 
men are subjected to training which causes 
a severe strain on the abdominal muscles, it 
may be more common. However, the symp- 
toms are milder in young muscular indi- 
viduals, and the hematoma usually is 
relatively small. 

While it is relatively uncommon in any 
race, it Is extremely rare in the colored 
race. Only four cases (4 per cent) in this 
series of 100 cases were reported as having 
occurred in the-colored race. 

It occurs much more frequently in women 
than in men, the ratio is about 3:1. In this 
series there were seventy-two females and 
twenty-seven males; in one instance the sex 
was not given. 

Hematoma of the rectus muscle may 
occur at any age during adult life. The 
age ranged from seventeen to eighty-three 
years, while the average age was 46.8 years. 
Table 1 gives the distribution of age accord- 
ing to decades. 


TABLE I 
DISTRIBUTION OF AGE ACCORDING TO DECADES 


In 1923, Hilgenreiner® classified this 
condition into two groups, those patients 
who have normal musculature, and those 
who have disease of the rectus muscle. He 
included subgroups under the first class, 
those due to direct trauma, and those due 
to indirect trauma. Under the second group 
he included three subgroups, those occur- 
ring during pregnancy or labor, those 
occurring as the result of disease, and those 
occurring in elderly individuals. 

From an etiologic point of view the types 
of cases in this series of 100 cases may be 
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divided, most conveniently, into four 
groups. (Table 11.) 
TABLE I 


CLASSIFICATION ACCORDING TO ETIOLOGY OF CASES OF 
HEMATOMA OF THE RECTUS ABDOMINIS MUSCLE 


1. Traumatic 
(a) Internal violence (16 cases) 
(b) External violence (3 cases) 
2. Cases associated with pregnancy 

(a) Pregnancy (16 cases) 

(b) Labor (3 cases) 

(c) Puerperium (3 cases) 

3. Cases occurring during the course of a disease. 6 

(a) Influenza (5 cases) 

(b) Blood dyscrasia (1 case) 

(c) Typhoid fever (1 case which is included 
with those cases associated with preg- 
nancy) 

4. Idiopathic 


In the first group those patients are 
classified .who apparently have normal 
musculature and are otherwise healthy 
individuals. The occurrence of the rupture 
of the rectus muscle is due to violence. 
This may be due to either internal violence 
caused by muscular exertion as lifting, 
jumping, etc., or to external violence which 
is caused by an external force as a blow or a 
fall on the abdomen. Nineteen cases in 
this series fall into the first group, sixteen 
cases of these were due to internal violence 
and three cases to external violence. Of 
those cases which were due to internal 
violence most of them were caused by lift- 
ing or jumping, while of those due to 
external violence, one was caused by a 
dive into the water and the other two were 
caused by a kick in the abdomen. Wohlge- 
muth” collected 127 cases from.the Jitera- 
ture, and a large majority of those cases 
(107 cases) were traumatic due to internal 
violence. The majority of the cases due to 
trauma occurred in young adult males, 
many of whom were soldiers or athletes. 
Many cases of this same type were reported 
by European military surgeons. There also 
have been reported a number of series of 
cases (Bowers and Richard, and Fruin and 
McLaughlin,'*) which occurred among 
soldiers and sailors in this country during 


World War II. 


Cases 

Age No of 
Cases 
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In the second group those cases are 
classified which are associated with preg- 
nancy. Twenty-two cases occurred in this 
group, sixteen during pregnancy, three 
during labor, and three during the puer- 
perium. There was a preponderance of 
cases in the multipara, especially those 
who have had a large number of children. 

The third group constitutes that group 
of cases occurring during the course of a 
disease which causes degeneration of the 
rectus muscle. Five cases occurred during 
an attack of influenza, and one case had a 
blood discrasia. Another case occurred 
during an attack of typhoid fever; this 
patient was also pregnant and is included 
with those cases associated with pregnancy. 

In the fourth group are those for which 
there is no apparent cause for a rupture of 
the rectus muscle to occur. In this group 
rupture of the rectus muscle usually occurs 
spontaneously or with slight exertion as 
coughing or turning in bed. Most of these 
cases occurred in elderly individuals, al- 
though, one case occurred at the age of 
twenty-eight, and other cases occurred 
between thirty and forty years of age. 
Many of these cases are probably due to 
degenerative changes in the arteries or 
muscle tissue which are common in advanc- 
ing age. Fifty-three cases occurred in this 
group which represents more than half of 
the total number of cases. 


DIAGNOSIS 


Hematoma of the rectus abdominis 
muscle was not frequently diagnosed cor- 
rectly before operation. In this series only 
seventeen cases were diagnosed correctly 
before operation. Culbertson? collected 
forty-one cases from the literature and in 
only three of those cases was a correct 
diagnosis made, while in two others it was 
suspected. 

In the differential diagnosis of this con- 
dition one must think of both intra- 
abdominal conditions and lesions of the 
abdominal wall. Of the lesions of the ab- 
dominal wall the most common lesions for 
which a hematoma might be mistaken were 
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listed by Halperin‘ as irreducible hernia, 
sarcoma, desmoid, and fibroma and less 
common ones as gumma of the rectus mus- 
cle, actinomycosis, and tuberculosis. 

Hematoma of the rectus muscle was 
variously diagnosed as shown in Table u1. 
It is interesting to note that in those cases 
which were diagnosed incorrectly only in 
one case was a diagnosis of a tumor of 
the abdominal wall made, and in another 
case one was considered. Five cases were 
diagnosed as ventral hernia, fifty-five cases 
were diagnosed as intra-abdominal condi- 
tions, while one case was diagnosed. as 
tetanus. 


TABLE III 
LIST OF DIAGNOSES MADE IN CASES OF HEMATOMA OF THE 
RECTUS ABDOMINIS MUSCLE 
Cases 


Hematoma of the rectus muscle (correctly diag- 


Ovarian cyst 
Appendicitis 
Ventral hernia 


Malignant tumor of the abdomen 
Ectopic pregnancy 

Tetanus 

Desmoid tumor 

Hydronephrosis 

Twin pregnancy 

Miscellaneous conditions 
Diagnosis not given 


While the diagnosis of this condition in 
most cases is not extremely difficult, the 
error in diagnosis is usually due to the fact 
that the condition is not kept in mind and 
given proper consideration in the differen- 
tial diagnosis. In some cases, however, it is 
most difficult to differentiate it from intra- 
abdominal conditions. 

A careful history is essential in making a 
correct diagnosis. The most common story 
was that the patient had a paroxysm of 
coughing following which he experienced a 
severe pain in the abdomen. Patients with 
abdominal pain following exertion or injury 
of the abdominal wall, regardless of how 
trifling it may have been, must be suspected 
of the possibility of having a hematoma of 
the rectus muscle, particularly if there is a 
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mass present. Occasionally the mass was 
noted to steadily increase in size. A number 
of patients complained of having a sensa- 
tion as if something tore in the abdomen. 

Seventy-eight patients in this series had 
a palpable mass present. The mass does not 
move up and down with respiration, and 
when the abdominal muscles are contracted 
as in raising the head the tumor may 
become more prominent, and also be- 
comes fixed while previously one may have 
been able to move it slightly from side to 
side. In a few cases a groove was palpable 
which apparently was the space between 
the retracted ends of the ruptured muscle. 

Forty-nine patients had definite abdomi- 
nal rigidity which was either localized to 
the quadrant where the lesion was located 
or involved the entire affected side of the 
rectus muscle, although, in some cases there 
was generalized abdominal rigidity present. 
Seventy-one patients had tenderness pres- 
ent; this also was either localized or gen- 
eralized; twenty-three patients had nausea 
and only fifteen had vomiting. 

The most common symptom was pain, it 
was reported present in all cases except 
three, and one of those patients was 
comatose during the onset of the condition. 
The pain ranged all the way from a mild 
and dull pain to a very severe and sharp 
pain. Insomecases the pain was generalized, 
but in others it was localized to the lesion. 

Many patients had an expression of being 
in distress and appeared acutely ill. In 
many patients there was a weak, rapid 
pulse with pallor and a cold perspiration 
or other signs of shock depending upon how 
much loss of blood there was into the rectus 
sheath. Some patients moved with extreme 
caution and protected the abdominal 
muscles. Breathing was more thoracic in 
type, particularly when asked to take a 
deep breath they guarded against using the 
abdominal muscles. 

In nearly all cases, in which the blood 
count was reported, there was an increase in 
leukocytes; the average leukocyte count 
was 11,600, while the highest count ob- 
served in any case was 18,600 with 78 per 
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cent polymorphonuclears. Platelet count, 
bleeding time, and coagulation time were in 
all cases, when reported, within normal 
limits. The temperature ranged from 97° to 
102°F., the average was 99.5°F. The average 
systolic blood pressure was 154, and the 
average diastolic blood pressure was 88. 
The highest systolic blood pressure re- 
ported in any patient was 232, and the 
highest diastolic blood pressure reported 
was 132. The blood pressure is probably the 
same as that of the average group of pa- 
tients in this age group. 

Ecchymosis was observed in a number of 
patients, but it usually was a rather late 
sign, and therefore of only limited diag- 
nostic value. It was observed in twenty- 
one patients in this series; the average time 
between the onset of symptoms and the 
appearance of the discoloration was four 
days, although, in a few cases the ec- 
chymosis was present when the patient 
was first seen. In one case the discoloration 
first appeared on the tenth day following 
the onset of the symptoms. In one case the 
discoloration occurred on the scrotum and 
in two cases it occurred on the labia majora. 
In the case in which the scrotum was in- 
volved and in one of the cases in which the 
labia majora was involved the discoloration 
occurred only on that side of the middle line 
on which the hematoma was located. 


ANATOMIC CONSIDERATIONS 


There are certain points in the anatomy 
of the abdominal wall which deserve special 
consideration. The rectus muscle ts covered 
anteriorly by a strong fibrous sheath on its 
entire length. Posteriorly there is a fibrous 
sheath present only on its upper two-thirds, 
while on: its lower third, the area below the 
linea semicircularis (fold of Douglas), there 
is no fibrous sheath present. This anatomic 
arrangement is significant for a hematoma 
occurring in the lower third of the rectus 
muscle may dissect laterally between the 
aponeurosis of the transversus abdominis 
and the transversalis fascia which covers 
the peritoneum. Likewise it is anatomically 
possible for a hematoma to cross the mid- 
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line below the linea semicircularis, for in 
this portion there is no dense fibrous tissue 
between the right and left recti as there is 
in the linea alba in the upper part of the 
abdomen. On the other hand a hematoma 
occurring above the linea semicircularis is 
definitely limited laterally and at the mid- 
line by the strong fibrous union of the 
rectus sheath and the aponeuroses of the 
external oblique, internal oblique, and 
transversus, both in the midline and the 
lateral margin of the rectus. However, 
a hematoma in the upper part of the rectus 
muscle may extend downward in the sheath 
of the rectus to below the linea semi- 
circularis. 

Wickliffe! reported a case in which a 
hematoma below the linea semicircularis 
had dissected laterally beyond the edge of 
the rectus muscle. In two cases, reported 
by Perman and Zohman,'""* the hematoma 
had extended downward into the prevesical 
space (of Ritzius) from the rectus muscle; 
and in one case, reported by Hobbs,® the 
hematoma extended the entire length of the 
right rectus muscle from the symphysis to 
the costal margin. In the case reported by 
Zohman* the entire left rectus muscle was 
involved. 

Since there is no fibrous sheath posteri- 
orly in the lower third of the rectus muscle 
a large hematoma in this region exerts 
direct pressure against the transversalis 
fascia and the peritoneum. In one case, 
reported by Toft,!* the hematoma of the 
rectus muscle had perforated the trans- 
versalis fascia and the peritoneum and a 
large amount of blood escaped into the 

peritoneal cavity from the hematoma. 
_ The most common site for the occurrence 
of a hematoma was the right lower rectus, 
for in approximately half of the cases the 
lesion was located at this site. The order of 
frequency of the location of the hematoma 
in the rest of the cases was the left lower, 
right upper, and left upper rectus (Table 
Iv); and in most cases the mass did not 
extend beyond the midline or the lateral 
margin of the rectus. In two cases the 
hematoma had involved the entire sheath 
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of the rectus, while in three cases, reported 
by Lichenstein, Perman, and 
the condition occurred bilaterally. Of 
these three cases, the patient reported by 
Vogt,'* had two separate hematomas 
present, while in the other two cases it was 


TABLE IV 
LOCATION OF THE HEMATOMA IN THE RECTUS SHEATH 


Right lower 
Left lower 


Right upper and lower 
Left upper and lower 
Bilateral 


not certain whether the hemorrhage oc- 
curred on both sides of the linea alba or 
whether the hemorrhage occurred on only 
one side and then extended across the 
midline over to the other side. 


TREATMENT 


Operative treatment is indicated in most 
cases of hemorrhage into the abdominal 
wall. The earlier such treatment is insti- 
tuted the more favorable will be the out- 
come, for delay may cause an increase in 
the extravasation of blood and an extension 
of the hematoma. However, young and 
vigorous individuals with a small hema- 
toma may be treated conservatively with 
the application of an ice bag, rest in bed, 
and the use of sedatives; and later when 
the danger of further hemorrhage is over, 
hot compresses or a hot water bottle may 
be used instead of an ice bag. Patients in 
whom the rupture of the muscle is due to 
trauma, and in whom the muscle and arter- 
ies are apparently normal, usually recover 
promptly with conservative treatment. 
Evidence of a repeated hemorrhage or the 
formation of an abscess, however, con- 
stitutes an indication for operative inter- 
vention. In cases in which the diagnosis is 
not clear, an exploratory operation Is a 
safe procedure to clear up the diagnosis and 
also to treat the condition as suggested by 
Halperin.‘ 


Cases 
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Eighty-five patients in this series were 
operated upon, while in fourteen cases no 
operation was done. Of these fourteen one 
patient died before an operation could be 
done; the other patients were treated con- 
servatively with good results in each case. 
In one case the method of treatment was 
not given. 

Fruin and McLaughlin* reported fifty- 
one cases of rectus muscle strain, and 
Bowers and Richard! reported eight cases. 
In both of their series all the cases occurred 
in apparently healthy individuals who were 
undergoing severe physical exertion in 
military training. All their cases were due 
to trauma and all the patients were treated 
conservatively with recovery in each case. 


Elderly individuals with disease of the — 


muscle or arteriosclerosis of the vessels may 
have repeated or continuous hemorrhage 
into the abdominal wall and require ligation 
of the ruptured vessel. In this series there 
were a number of cases in which 400 cc. or 
more of blood or clots were removed from 
the rectus sheath. In one case, reported 
by Wickliffe,'* 2,000 cc. of clotted blood 
were removed while in another case, re- 
ported by Hobbs,® which ended fatally 
1,500 cc. of blood and clots were removed. 

The incision should be made directly 
over the mass and the clot or extravasated 


blood evacuated and the bleeding vessels 


ligated. If the hematoma has not extended 
through the peritoneum into the abdominal 
cavity, and there is no indication for ex- 
ploration of the abdominal viscera, the 
peritoneal cavity need not be opened. If the 
wound is dry and no infection is present, 
closure may be done without drainage; but 
if there is much oozing of blood from the 
torn ends of the muscle tissue, as is fre- 
quently the case, it is best to drain the 
wound. 


PROGNOSIS 


The prognosis of this condition is gen- 
erally favorable, but it carries with it a 
certain mortality especially in elderly and 
debilitated individuals. In this series of 100 
cases four patients died. In the first case, 
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reported by Hobbs,® there was profuse 
hemorrhage into the rectus sheath, and the 
patient died of shock before a’ transfusion 
could be given or the patient operated 
upon. In the second case, reported by 
MacLennan,’ the patient died on the fourth 
day after operation, and autopsy revealed 
a recurrence of the hemorrhage into the 
rectus sheath and a very friable myocar- 
dium with general arteriosclerosis. The 
third patient, reported by Perman," died of 
pneumonia with lung abscess, although, no 
infection occurred in the operative wound 
through which the hematoma was removed. 
The patient in the fourth case, reported by 
Malpas,’ died of a concurrent gastric hem- 
orrhage four days after operation. 


SUMMARY 


A case of hematoma of the rectus ab- 
dominis muscle is reported, and a series 
of 100 cases (including the case reported 
here) have been collected from the more 
recent literature and studied in detail. 
From the data of these cases the following 
summarizations are made: 

1. It is a rare occurrence in the colored 
race; only four cases out of a series of 100 
have been reported as having occurred in 
the colored race. 

2. It occurs about three times more fre- 
quently in women than in men. 

3. Cases have been reported which 
ranged in age from seventeen to eighty- 
three years, while the average age of the 
group was 46.8 years. 

4. From an etiologic point of view the 
cases of hematoma of the rectus muscle 
may be classified into four groups, (1) | 
traumatic, (2) cases associated with preg- 
nancy, (3) cases occurring during the 
course of a disease, and (4) idiopathic. 

5. Only seventeen cases in this series 
were correctly diagnosed before operation; 
twenty-two cases were diagnosed as ovarian 
cyst, twelve cases as appendicitis, and five 
cases as ventral hernia. 

6. Fewer errors in diagnosis would be 
made if this condition were kept in mind 
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and given proper consideration in the 
differential diagnosis. 

7. The most common symptom is pain, 
It was present in all except three cases. A 
palpable mass was present in seventy-eight 
cases, tenderness in seventy-one cases, 
rigidity in forty-nine cases, nausea in 
twenty-three cases, and vomiting im fifteen 
cases. 

8. The average white blood count in this 
series was 11,600, and the average tem- 
perature was 99.5°F. 

g. Ecchymosis is a helpful diagnostic 
sign when present, but it occurs too late to 
aid in the early diagnosis. It occurred in 
21 per cent of the cases, but first appeared 
on the average of four days following the 
onset of symptoms. 

10. Most cases should be treated 
promptly, surgically, but traumatic cases 
in young individuals with healthy muscu- 
lature of the rectus muscle and a small 
hematoma do very well with conservative 
treatment. 

11. Hematoma of the rectus muscle car- 
ries a mortality of 4 per cent. 
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ADENOCARCINOMA OF THE COMMON BILE DUCT WITH 
RESECTION, ANASTOMOSIS OF THE HEPATIC DUCT TO 
THE CYSTIC DUCT AND CHOLECYSTOGASTROSTOMY* 


CHARLES E. JACKSON, M.D. 


AND 


Harotp D. Caytor, M.D. 


BLUFFTON, INDIANA 


CASE of papillary adenocarcinoma 

of the common bile duct is presented 

with resection of the growth, anas- 
tomosis of the common hepatic duct to the 
cystic duct and establishment, with a 
cholecystogastrostomy, of continuity with 
the gastrointestinal tract. A short review of 
the literature is also presented. In this 
study, cancer of the ampulla of Vater is not 
considered. 

Carcinoma of the extrahepatic idle ducts 
differs in many respects from the more 
common carcinoma of the gallbladder. 
“The relative infrequency of gall stones 
(22 per cent in 264 cases) and the pre- 
dominance of the disease in males 50/35 
contrast carcinoma of the larger bile pas- 
sages with that of the gall-bladder.””? 

Although carcinoma of the extrahepatic 
bile ducts is considered quite rare by most 
observers, a review of 46,442 autopsies?” . 
reveals 123 cases of primary cancer in the 
extrahepatic bile ducts. This gross incidence 
of .26 per cent means that this disease 
was found in about one out of every four 
hundred patients coming to autopsy in this 
series. Palnar reported 103 cases of cancer 
in the biliary passages in over 43,000 
necropsies—0o.19 per cent of all autopsies 
or 2.2 per cent of all carcinomas found.’ An 
analysis of the literature indicates that the 
most common site for cancer of the extra- 
hepatic ducts (exclusive of the ampulla of 
Vater) is the confluence of the cystic, 
common hepatic and common bile ducts. 
Cancer of the common bile duct occurs 
primarily past middle age (fifty to seventy). 
In many of the cases there is associated 
biliary tract disease: cholecystitis, cholan- 
gitis, cirrhosis, or stones. 


“Although primary carcinoma of the 
common bile duct is comparatively a rare 
pathological entity, it should be given 
consideration as a possible cause of per- 
sistent obstructive jaundice in all cases 
occurring past middle age.’ 

Carcinoma of the extrahepatic bile ducts 
is of three types according to Ewing: 
diffuse, nodular and villous. Usually the 
villous or papillary type of growth at- 
tains the largest size without severe 
obstructive symptoms, is of lowest degree 
of malignancy and is most amenable to 
surgical management. Metastasis from 
carcinoma of the bile ducts is not common’® 
and occurs late. In Marshall’s series of 
forty-nine cases, only twelve showed metas- 
tasis—nine to liver, five to regional lymph 
nodes, three to pancreas and one to the 
lungs. 

Marshall, in speculating on causes of 
malignancy of the extrahepatic ducts, 
noted that if stones were the principal 
etiological factor, this disease should be 
more common in women than in men, but 
as already mentioned, the opposite is the 
case. Dick suggested that cancer of the 
common bile duct might be due to long 
continued application of a carcinogenic 
agent acting on an hereditarily susceptible 
person. He postulated that cholic acid, 
which is related chemically to known 
carcmogenic substances, might be this 
etiological factor.‘ 

The symptoms and signs of cancer of 
the extrahepatic bile tracts are those of 
obstructive biliary disease and of malig- 
nancy. Among the early symptoms are 
vague gastric distress, lassitude and fatigue, 
loss of appetite and loss of weight. Jaundice 


* From Caylor-Nickel Clinic, Bluffton, Indiana. 
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Bile Ducts. Resection of the affected por- 
tions has been done. with either end-to- 
end!® anastomosis over a T or vitallium 


may come early or late and may be persist- 
ent or intermittent depending upon the 
type and the location of the growth. Colic, 
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Fic. 1. Diagrammatic sketch illustrating the technical features involved in 
the surgical procedure. 


chills and fever may be late symptoms. 
Spontaneous hemorrhage is seen in about 
one-third of the cases.° 

Carcinoma of the extrahepatic ducts can 
rarely, if ever, be diagnosed with certainty 
during life without surgical exploration. In 
any differential diagnosis of obstructive 
biliary tract disease, however, cancer of 
the extrahepatic ducts should be con- 
sidered. According to Lee and Totten, 
early diagnosis and surgery in this disease 
tends to lower mortality by (1) mmimizing 
extension of the carcinoma, and (2) pre- 
venting complications due to hemorrhage, 
hepatic insufficiency and cholemia.® Since 
surgical resection of the neoplasm obviously 
offers the only chance for cure of this dis- 
ease, we will not consider palliative proce- 
dures here. 

In a consideration of the surgical treat- 
ment of cancer of the supraduodenal por- 
tion of the duct system, the site of the 
lesion and the type of growth® determine 
the procedure that can be attempted in 
each case. Beginning at the hepatic ducts 
and passing distally, the following types of 
operations have been performed. 

Carcinoma of the Hepatic Duct or the 
Juncture of the Hepatic, Cystic and Common 


tube," or hepaticoduodenostomy.'? Re- 
section with anastomosis of the remaining 
part of the hepatic duct into the remaming 
part of the cystic duct with cholecysto- 
gastrostomy, as in this case report, can be 
used. Obviously such procedures as chole- 
cystotomy, cholecystogastrostomy alone 
or choledochostomy have little to offer. 

Carcinoma of Cystic Duct. Cholecystec- 
tomy with wide removal of the ~ystic duct 
will be successful in a comparatively large 
number of cases, provided the growth is 
small and metastases have not developed 
at the time of operation. 

Carcinoma of Common Bile Duct. Re- 
section with hepaticoduodenostomy™ or 
with end-to-end anastomosis has been 
suggested. Two-stage procedures, similar 
to those preformed by Whipple, Parsons 
and Mullins!‘ for cancer of the ampulla of 
Vater and similar to those suggested by 
Brunschwig for cancer of the head of the 
pancreas, seem feasible in these cases. 
Cholecystoenterostomy and gastroenteros- 
tomy could be done at the first stage and 
resection at a later date when the patient’s 
condition has improved. 

Best and Hicken," in a review of 221 
cases of biliary intestinal anastomosis, 
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reported a surgical mortality of 41.1 per 
cent. 


CASE REPORT 


Mrs. A. C., housewife, age fifty years, 
married, mother of one child, presented herself 
at the Clinic for the first time January 11, 
1943, complaining of jaundice, dyspepsia, loss 
of weight, fatigue and pain in the epigastrium. 
The only pertinent fact from her family history 
was that her father had died following a 
gallbladder operation at the age of sixty-three 
years. The patient passed the climacteric at 
43 years, had scarlet fever (age thirteen years) 
and typhoid at the age of six. At the age of 
twenty-three an appendectomy and a right 
odphorectomy were performed on this patient. 
The jaundice, dyspepsia and epigastric distress 
had come on gradually. 

In August, 1941, the patient was jaundiced 
and was under medical management for about 
two months. In December, 1941, after cleaning 
a rabbit, Mrs. A. C. developed tularemia and 
was in bed until February, 1942. She gradually 
increased in strength until September, 1942, 
when she had colicky pain in the right upper 
quadrant of the abdomen, without chills or 
fever, but with recurrence of the jaundice. 
Again she lost weight (112 to 108 pounds). 
There was nausea but no qualitative food 
distress. 

Physical examination on the first visit 
revealed a slender woman, 55 inches tall, 
weighing 105 pounds, with definite icteric 
tint to her skin and sclera. Blood pressure 
was 130/90; pulse 96; temperature 98°F. 
Salient features of the physical examination 
were scars of a previous laparotomy, a tender 
palpable liver extending 3 to 4 inches below 
the right costal margin and enlarged lymph 
nodes in the left axilla and near the left elbow 
(tularemia). 

Rectal, vaginal and neurological examina- 
tions were uninformative. 

Laboratory Data: Urine negative; blood 
urea 44.5; blood sugar 110; icterus index 20. 
The Van den Bergh revealed an immediate 
direct positive reaction. Hemoglobin 77 per 
cent (photelometer); red blood count 3.87 
million; white blood count g100 (polymorpho- 
nuclear leucocytes 56 per cent; lymphocytes 
43 per cent; basophilic Jeucocytes 1 per cent). 

Roentgenograms revealed a non-functioning 
gallbladder and a low lying atonic stomach 
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somewhat displaced to the left. Barium enema 
was uninformative. Tentative diagnosis was 
made of obstructive jaundice of unknown 
cause with a non-functioning gallbladder and a 
secondary anemia. It was decided to try 
medical management. 

Her condition varied with relapses and 
remissions until November 28, 1943, when she 
was admitted to the Clinic Hospital with severe 
biliary colic requiring morphine hypodermically 
for relief. There were neither chills nor fever. 
The icterus index, on this admission, was 14 
and the hemoglobin was 85 per cent (photelo- 
meter). Exploration was urged but the patient 
demurred and left the hospital in a week, 
relieved of pain. 

She was readmitted March 19, 1944, com- 
plaining of recurring attacks of gallbladder 
colic. The pertinent lIaboratory data were 
as follows: Hemoglobin 76 per cent (phote- 
lometer); red blood count 4.15 million; white 
blood count 10,900; prothrombin time gI 
per cent; icterus index 14. Urine was essentially 
normal. Physical findings were as before. She 
was offered and accepted an exploratory opera- 
tion which was performed March 21, 1944, at 
the Clinic Hospital. 

Operation was performed under cyclopropane 
anesthesia. A high right rectus incision was 
made. Examination revealed a slightly en- 
larged uterus which was freely movable. A left 
ovary was found; no right ovary was present 
(apparently long since removed). The appendix 
had also been removed. The gallbladder wall 
was slightly thickened. The liver came three 
fingers below the costal margin and the veins 
in the round ligament were quite enlarged. 
There was a cystic tumor, approximately 
8 cm. in diameter, above the lesser curvature 
of the stomach, under the left lobe of the liver. 
This tumor seemed to arise from the pancreas. 
A needle inserted in this tumor yielded a thick 
mucoid material but no bile. A biopsy removed 
revealed a papillary adenocarcinoma in fresh 
frozen sections. 

It was assumed that this was a resectable 
tumor arising from the pancreas. A resection 
was started and severe bleeding was occasion- 
ally encountered. Attempts were made to find 
the common bile duct by following the cystic 
duct distally but this became especially difli- 
cult; apparently the cystic duct ran into the 
tumor or was compressed by the tumor. As the 
dissection proceeded, a sector was cut off which 
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proved to be a duct and which exuded bile. 
Bile began to run out of the tumor. 
Careful exploration revealed that the tumor 


Fic. 2. Gross specimen showing the size 
of the tumor. 


arose in and involved the common duct. The 
lesion was dissected upward and the hepatic 
duct was cut off just distal to its bifurcation. 
This duct was greatly dilated and fragments 
of the tumor were aspirated by suction tip out 
of the hepatic ducts. There was now a space 
approximately 4 cm. long where the common 
duct had been removed. (Fig. 1.) 

The problem was to get the bile into the 
gastrointestinal tract. The cystic duct was split 
up a centimeter or two, in order to provide a 
caliber equal to that of the hepatic duct. The 
cystic duct was anastomosed to the hepatic 
duct using No. o chromic interrupted sutures 
on an atraumatic needle. A small catheter was 
inserted from the liver through the stump of 
the hepatic duct up through the gallbladder 
and out of the fundus. The gallbladder was 
then attached to the anterior surface of the 
stomach in an ordinary cholecystogastrostomy. 
(Fig. 1.) Five Gm. of sulfanilamide were poured 
‘into the peritoneal cavity and a penrose drain 
was placed down to the anastomosis. Two 
plasma units were given during the procedure 
to combat shock. 
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The patient’s condition on leaving the table 
was satisfactory. Risk of operation was 3 be- 
cause of the cirrhosis, the neoplasm and the 


Fic. 3. Illustrates the microscopic architecture 
of the tumor. X 20. 


extensive operative procedure which lasted 
about three hours. 

Tissue removed consisted of a portion of the 
common bile duct with the tumor which meas- 
ured 9 by 6 by 4 cm. in its greatest dimensions. 
(Fig. 2.) Microscopic examination revealed a 
papillary adenocarcinoma grade 2. (Figs. 3 and 
4.) 

Postoperatively the first few days were un- 
eventful. The highest rise in temperature was 
to 102.4°F. Bile drained from the catheter and 
the wound. On the eighth postoperative day 
the catheter came out and the bile continued to 
drain from the wound. On the ninth postopera- 
tive day the patient had severe colicky pain in 
the abdomen associated with symptoms of 
shock; at this time fluid blood drained through 
the abdominal wound. The prothrombin time 
was 85 per cent; icteric index 12; hemoglobin 
75 per cent; red blood count 3.70 million. Two 
plasma transfusions were given. 

The following day the patient improved and 
on the twelfth day she seemed much improved. 
On the twenty-first day the patient vomited 
bright red blood. Blood also drained from the 
wound on the twenty-first day and there was 
considerable pain in the abdomen. Hemo- 
globin was 78 per cent; red blood count 3.88 
million; white blood count 8,650; icteric index 
10. Two more plasma transfusions were given, 
but in spite of all restorative efforts, bleeding 
continued from the wound and the patient died 
on the twenty-second postoperative day. 
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On April 13, 1944, the postmortem examina- 
tion, which was limited to the abdomen, re- 
vealed a fistulous tract leading down to the 
fundus of the gallbladder from which bile 
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Anatomic Diagnosis: Recent postoperative 
hemorrhage into the biliary tract; acute 
hepatitis on a chronic hepatitis; biliary cirrhosis 
of the liver. 


Fic. 4. Reveals cellular detail of the neoplasm. X 100. 


exuded. This was apparently the hole in the 
fundus where the catheter had been brought 
outside. There was dark blood in the stomach. 
There was no peritonitis nor any gross change 
of the lining of the stomach except for the 
staining by the old blood. 

The anastomosis between the gallbladder and 
the stomach was intact and there was no 
evidence of leakage. The gallbladder was dis- 
sected away from the liver; the anastomosis be- 
tween the cystic duct and the hepatic duct was 
intact. However, in this space at the porta 
hepatis where the anastomosis was made, there 
had been a hemorrhage apparently from a small 
vessel, a branch of the hepatic artery or vein 
or both and this hemorrhage filled the space 
formerly occupied by the carcinoma of the 
common duct. 

The liver was enlarged, as was noticed at 
the time of the operation. There were pale yel- 
low patches in the liver. Apparently there 
had been an acute hepatitis on a chronic 
hepatitis and biliary cirrhosis of the liver. 
Lymph nodes around the common duct were 
greatly enlarged. No other gross changes 
were found. 


Microscopic examination of liver sections 
revealed a biliary cirrhosis. The lymph nodes 
near the liver revealed no metastasis. 


COMMENT 


Carcinoma of the extrahepatic bile pas- 
sages must be considered in the differential 
diagnosis of any obstructive jaundice, par- 
ticularly if there is an associated fatigue 
and weight loss in a person of middle age or 
beyond. If in such a condition, definite 
improvement is not obtained after a short 
term of medical management, early surgical 
exploration is indicated. 

Resection of a neoplasm of the common 
bile duct offers the only hope for cure, 
but the resectibility of the growth depends 
on the condition of the patient, the loca- 
tion, size, type and extension of the tumor 
and the feasibility of connecting the biliary 
and gastrointestinal tracts. 

The act of restoring the continuity be- 
tween these tracts is many times a difficult 
surgical feat and its accomplishment re- 
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quires ingenuity and resourcefulness in %. 


each instance. The use of the gallbladder 
and cystic duct as a connection between 
the hepatic duct and stomach was the 
solution to that problem in this case. 
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CONVULSIONS DURING ‘ANESTHESIA TREATED WITH 
INTRAVENOUS SODIUM PENTOTHAL* 


STANTON BELINKOFF, M.D. 
Resident Anesthetist, Lenox Hill Hospital 


NEW YORK, 


HE appearance of convulsions during 
an operative procedure is always a 
distressing and alarming occurrence. 


NEW YORK 


are frequently seen when nitrous oxide is 
given in too high concentrations, but con- 
vulsions have also occurred with ether and 
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Fic. 1. Anesthesia record. 


In the past it has always been the signal 
for hurried conclusion of the procedure and 
the removal of the patient to his room 
where the treatment consisted mostly of 
supportive measures. Now that an effective 
method of controlling the convulsions is 
available, it is no longer necessary to 
interrupt the operation which can be con- 
tinued to its predetermined conclusion. 
Preventive measures cannot be taken 
since the etiologic factors have not yet 
been definitely proven. Each author has 
proposed as the causative factor the singu- 
lar feature of his case so that thus far more 
than thirty possible etiologic agents have 
been propounded (Lundy).! Anoxia is 
definitely a cause as convulsive movements 


cyclopropane when very high concentra- 
tions of oxygen are being inhaled and 
anoxia was apparently not a factor. 
Recently Rosenow?’ has suggested that the 
convulsions may be due to a neurotoxin 
from a neurotrophic streptococcus, but as 
yet this has not been proven in controlled 
experiments. 

The treatment has been varied with the 
many authors and has included a wide 
variety of measures. The method of choice 
recommended by most is the immediate 
intravenous administration of sodium pen- 
tothal in amounts sufficient to control the 
convulsion along with the inhalation of 
high concentrations of oxygen. A search 
of the literature has not revealed any 
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cases of convulsions under cyclopropane 
and oxygen anesthesia in which these meas- 
ures were immediately used. 

The following case is being presented as 
an example of one in which the diagnosis 
was made early, and effective treatment 
with sodium pentothal was immediately 
started: 


CASE REPORT 


O. H., a thirty-five year old, emaciated, 
pale, white male was admitted with a large 
mass in the left lower quadrant, abdominal 
pain, marked weight loss and extreme weak- 
ness. Two years previously, in another hospital, 
he had had .an ileosigmoidostomy performed 
for what was thought to be an inoperable 
carcinoma of the descending colon. 

The patient was given strong supportive 
treatment, multiple transfusions and high 
vitamin régimé and prepared for an exploratory 
operation. It was believed that this large 
mass, which was very painful, might be re- 
moved, and some palliation gained. At opera- 
tion, a large tumor mass was found in the 
descending colon and sigmoid above the 
functioning ileosigmoidostomy. A loop of ileum 
running through the tumor was divided, and 
an entero-enterostomy done. The tumor mass 
was freed with difficulty and removed, the 
proximal colon closed, and the ileosigmoidos- 
tomy not disturbed. The patient was returned 
to his room, where he had a satisfactory post- 
operative course. 

The anesthesia record is of interest. Pre- 
operative medication of morphine sulfate 
gr. 16 and atropine sulfate gr. 1459 was given 
hypodermically at 7:45 a.m. Anesthesia with 
cyclopropane and oxygen was begun at 8:05 
A.M. and the incision made at 8:15 A.M. Intra- 
venous fluids were then started, and during 
the procedure the patient received 1,000 cc. 
of saline and 1,000 cc. of whole blood. The 
anesthesia proceeded well with no untoward 
signs until at 11 o’clock, almost three hours 
after the start of anesthesia, twitching of the 
muscles of the face was noted under the hand 
of the anesthetist holding the mask. About 
one-half minute later, spasms of the muscles 
of the arm in which the infusion was running 
were noted, and diagnosis of convulsions under 
anesthesia then made. An ampule of sodium 
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pentothal, which was on the anesthesia table 
in the operating room, was then opened, dis- 
solved, dumped into the infusion and rapidly 
administered. Less than two minutes had 
elapsed since the muscle spasms had been 
first noted in the face, but the convulsions 
had spread to the legs and become generalized. 
In about thirty seconds after the start ofthe 
administration of sodium pentothal, when 
about 0.2 Gm. had been given, the spasms 
completely disappeared. 

The pulse rate and blood pressure, which 
were not determined during the seizure, were 
now at their preconvulsive level, and the 
operation proceeded to its predetermined con- 
clusion thirty minutes later at 11:35 A.M. The 
remainder of the Gm. of sodium pentothal, 
which was still in the infusion, was allowed to 
run in slowly during the conclusion of the opera- 
tion and in the first postoperative hour. 
The patient had fully reacted at 1 p.m. with 
no signs of central disturbances. He then went 
on to a completely uneventful recovery with 
no sequelae of any kind. When seen six months 
later, he was feeling fine, had gained 10 pounds, 
and there were no signs of any cerebral damage. 


COMMENTS 


Anoxia, which may be a cause of con- 
vulsions through the production of cerebral 
edema, was apparently not involved. The 
patient received at least from 540 to 80 
per cent oxygen during the entire procedure, 
his color was pink, and there was an ample 
respiratory exchange. A closed system 
machine with a double soda lime chamber 
for absorption of carbon dioxide, in which 
the cannister had been refilled immediately 
prior to the start of anesthesia, was used. 
There were no abnormalities in the position 
of the patient, who was supine and in about 
10 degrees Trendelenburg. His temperature 
was not markedly elevated or the room 
exceptionally hot. 

The treatment of convulsions during 
anesthesia is the administration of drugs 
which directly depress the responsible brain 
centers. The desired result is the immediate 
suppression of the symptoms in a manner. 
which will not have any harmful sequelae 
for the patient. The administration of 
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sodium pentothal intravenously seems to REFERENCES 
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Carcinoma of the face, mouth, tongue, and nasal sinuses may result in 
severe pain entirely in the distribution of the trigeminal nerve, but usually 
the pain extends into the sensory domains of other nerves, especially the 
ninth and upper cervicals. In such cases fifth-nerve section should be com- 
bined with section of one or more of the other nerves mentioned. 

From “Surgical Treatment of the Nervous System” edited by Frederic 
W. Bancroft & Cobb Pilcher (J. B.. Lippincott Company). 
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SURGICAL IMPORTANCE OF CARCINOID TUMORS OF 
THE ILEUM 


RotaAnp P. M.D. 


AND 


Meyer O. CAnror, M.D. 


DETROIT, MICHIGAN 


ARCINOID tumors enjoy the unique 
distinction of being classed with the 
benign tumors,” and yet are capable 

of metastasizing to the regional lymph 
nodes and the liver. Although metastasis 
of a carcinoid of the appendix is rather 
uncommon, the same cannot be said for this 
tumor when it is found in the ileum. In the 
cases reported to date, the incidence of 
metastasis of carcinoid of the ileum varies 
from 18.3 per cent® to 52 per cent.‘ In 
addition to this potentiality to metastasize, 
carcinoid of the ileum also quite commonly 
produces intestinal obstruction.** Here 
then, the surgeon is confronted by the 
paradox of a tumor classed with the benign 
tumors, and yet having the ability to 
metastasize or produce death by intestinal 
obstruction. The answer must lie in the 
fact that many carcinoids of the ileum, 
particularly the small ones, apparently are 
asymptomatic and are discovered by acci- 
dent during operation or necropsy. In 
many cases, small carcinoids of the ileum 
lead to a symptom complex highly sug- 
gestive of recurrent appendicitis. It is very 
likely that many such patients are operated 
upon for appendicitis and that the true na- 
ture of the disorder is not recognized if a 
“‘button-hole” incision is made and an 
appendectomy done without examination 
of the ileum. Our Case 1 was of this type, 
but a diagnosis was made at the time of 
operation because an adequate incision was 
made so that satisfactory examination of 
the abdominal contents could be done. 
Because of this potentiality of carcmoids 
to metastasize and to produce bowel ob- 
struction, we believe that even when the 
tumors are small, a resection of the bowel is 
the treatment of choice. It must also be 
remembered that carcinoids of the ileum 
are not infrequently multiple (Case 1), so 


that the bowel resected should be at least 
six inches from the tumor found. It is 
further very important that all of the 
ileum be examined to be certain that other 
foci of carcinoid growth are not present 
before the resection is begun. 


CASE REPORTS 


Caset. C. Y., a fifty-eight year old white 
male, was admitted to the Grace Hospital 
on January 26, 1945, with a diagnosis of 
undulant fever and recurrent appendicitis. 
He had had recurrent attacks of pain in the 
lower right quadrant associated with nausea 
and vomiting. These attacks had occurred at 
varying intervals of time during the past four 
years, but recently the intervals had become 
shorter and the attacks of pain more severe. 
Between attacks his appetite was good. There 
were no clay, tarry or bloody stools at any 
time, and no constipation or diarrhea. The 
only positive finding in his past history was 
the note that as a result of an infection with 
the brucella mellitensis, he would suffer from 
periodic attacks of chills, fever (102° 104°F.), 
aches and pains in bones and joints and 
fatigability. On physical examination, a middle 
aged white male lying comfortably in bed was 
noted. He did not appear to be acutely ill. 
Head, ears, eyes, nose, and throat examina- 
tions showed no pathological disorder. The 
heart was normal in size and position and 
there were no murmurs. Blood pressure was 
120/70; pulses equal and regular; there was 
no pulse deficite. Lung expansion was equal; 
there was no dullness to percussion; the 
tactile fremitus was normal. Voice sounds 
were normal, but there were coarse rhonchi 
over the large bronchi. In the left breast a 
soft, well circumscribed and moveable tumor, 
having all the gross characteristics of a lipoma, 
was found. There were no masses palpable in 
the abdomen. There was slight tenderness in 
the lower left quadrant but no rebound 
tenderness or psoas muscle spasm. 
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The electrocardiogram revealed occasional 
auricular extra-systoles. (Dr. Colvin.) Roent- 
genograms of the chest revealed moderate 


Fic. 1. Note the invasion of the bowel wall 
by the carcinoid. The cells are arranged in 
small masses. X 125. 


generalized chronic diffuse non-specific bron- 
chitis associated with enlargement of the hilar 
mediastinal lymph glands bilaterally. Several 
calcifying foci were seen at and about both 
hilar areas. This was evidence of healed 
primary tuberculous pathology. There was 
bifurcation of the anterior end of the fifth rib 
on the left (anomaly), but no evidence of active 
pulmonary tuberculosis, Jobar pneumonia or 
cardiovascular disease. (Dr. Rowland.) 

A flat plate of the urinary tract was not 
entirely satisfactory due to the large amounts 
of gas and fecal material remaining within 
the large and small intestine. Neither kidney 
outline was seen to satisfaction. Both psoas 
muscles, however, were visualized and appeared 
to be normal. Skeletal structures reviewed 
appear to be well within the range of normal. 
(Dr. Rowland.) 

The Kahn test was negative. Agglutination 
test for typhoid, para-typhoid, and malta 
fever was also negative. Prothrombin time was 
100 per cent; blood sugar: 90 mg. now protein 
nitrogen 36 mg; whole blood chlorides 477 mg; 
serum albumin: 3.4; serum globulin: 2.3; total 
protein: 5.7. 

Blood examination revealed hemoglobin 
15 Gm. (90 per cent); red blood cells, 4,790,000; 
white blood cells, 8,900; polymorphonuclears 
55 per cent; filaments 51 per cent; non-fila- 
ments 4 per cent; eosinophiles 4 per cent; baso- 
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Fic. 2. Note that the tumor cells are ar- 
ranged in masses. There is no extensive 
spread of the tumor through the bowel 
wall. X 100. 


gravity 1.018; albumin: negative; sugar: nega- 
tive; sediment: negative. 

On January 18, 1945, under cyclopropane 
anesthesia, a mid-right rectus incision was 
made, the rectus muscle was retracted toward 
the mid-line, and the abdomen opened. The 
upper abdomen was examined. The stomach 
and duodenum were normal. A_ few fine 
adhesions were found between the gallbladder 
and the omentum. These were separated and 
the gallbladder was found to be normal in 
size. There were no stones and it emptied 
readily. The liver appeared to be normal 
grossly. The colon was palpated throughout. 
It was normal to palpation. The small intestine 
was examined and was found to be normal 
throughout except for an area twenty inches 
above the ileocecal valve. Here a nodule the 
size of a marble was palpable. The tumor 
appeared to be situated beneath the serosa 
and was partially movable. The nodule did 
not present the constricting lesion typical 
of a small bowel carcinoma and within six 
inches of this nodule five other nodules much 
smaller in size were palpable. These were all 
partially movable although they were fairly 
hard to palpation. Because of the patient’s 
history of intermittent bouts of fever for the 
past three years, it was believed that biopsy 
of one of the tumors rather than resection 
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philes 1 per cent; lymphocytes 40 per cent; 
basal metabolic rate plus 7 per cent. The 
urine was yellow, clear and alkaline; specific 
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was the safest treatment at this time. For this 
reason, an incision was made in the serosa 
over one of the nodules and it was excised 
without any difficulty. The incision in the 
bowel was then closed in three layers using 
two layers of No. o chromic and one of inter- 
rupted zytor. The appendix was then removed 
in the usual fashion. The stump was treated 
with phenol and alcohol and then inverted. 
The incision in the abdomen was then closed 
with No. o chromic continuous for the peri- 
toneum, interrupted chromic No. o for the 
fascia, and Michel clips for the skin. No drain 
was inserted. 

Pathologically the specimen consisted of a 
small, grayish white segment of tissue from 
the mucosa of the small bowel. On microscopic 
examination the characteristic histopathology 
of carcinoid was found. 

The patient’s postoperative course was 
uneventful. The incision healed well. He was 
discharged on January 25, 1945, and told to 
return at a later date for resection of the 
ileum. 

On April 8, 1945, the patient was re-ad- 
mitted to the Grace Hospital for a resection 
of the ileum. After adequate preoperative 
preparation, on April 12th, under continuous 
spinal anesthesia, a right rectus incision was 
made and the previous rectus scar excised. 
The rectus muscle was split and the abdomen 
entered. A number of adhesions were present 
between the ileum and the anterior abdominal 
wall where a previous biopsy had been per- 
formed. The adhesions were separated and five 
carcinoids, one of them the size of a marble, 
were found in a loop of ileum approximately 
twenty inches from the ileocecal valve. A 
bowel resection was performed by cutting 
across the bowel on the bias six inches away 
from the site of the tumors on each side. The 
mesentery of the bowel was then ligated, 
and an open end-to-end anastomosis was per- 
formed in three layers. A Witzel tube enteros- 
tomy, with the tube placed through the 
omentum, was performed about six inches 
proximal to the anastomosis. The tube was 
brought out through a mid-line stab wound 
two inches to the mid-line from the main 
incision. Five Gm. of sulfanilamide were left 
in the abdominal cavity and closure performed 
in the usual manner except for the use of inter- 
rupted stainless steel wire for the fascia. 

Pathologically, the specimen consisted of 
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the ileum measuring 30 cm. in length and 
2144 cm. in diameter. The serosal surface 
was rough and covered with adhesions. A 


Fic. 3. High power magnification showing the 
characteristic histopathology of carcinoid 
tumor. X 400. 


number of small raised nodules were found 
upon the serosal surface. The largest of these 
measured 3 mm. in diameter. They are light 
brown in color and soft in consistency. On 
opening the bowel, much bile-stained fecal 
material was found. The bowel wall was of 
normal thickness. Ten cm. from one end of 
the section of ileum was a stricture. At this 
point, the wall of the bowel measured 10 to 
15 mm. in thickness. The overlying mucosa 
was normal. The lumen of the bowel was 
markedly reduced at this point. 

Microscopically, the tumor tissue described 
above and the nodules were made up of a 
new growth. The cells of the new growth were 
quite uniform in size, shape and _ staining. 
They were small and had a clear cytoplasm. 
No mitotic figures were found and no hyper- 
chromatic nuclei. The cells were arranged in 
small solid masses. These infiltrated the wall 
of the bowel, being found upon the serosal sur- 
face. The tumor presented all the histopatho- 
logical features of a carcinoid of the ileum. 
(Fig. 1.) 

The postoperative course was uneventful. 
The patient was discharged on his seventeenth 
postoperative day. He no longer suffers from 
attacks of abdominal pain and is apparently 
cured of all abdominal symptoms. 

Case 11. J. R., a sixty-four year old white 
male, was admitted to the Grace Hospital on 
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August 5, 1945, complaining of severe pain in 
the abdomen. He noted the onset of pain in 
the early hours of the morning of July 31, 
1945. The pains were colicky and moved all 
over the abdomen. Shortly thereafter, he noted 
that his abdomen was becoming distended. 
The distention became increasingly more 
marked during the day. He had a bowel move- 
ment that afternoon but none thereafter. He 
had lost all desire for food. For the past two 
days he had vomited repeatedly. On the day 
of admission the vomitus was blackish grey. 
Prior to the onset of the present illness he had 
been well and had lost no weight. The only 
illness that he had prior to the onset of the 
present illness was an operation for hernia in 
1941, and an appendectomy for an acute ap- 
pendix several months before the onset of the 
present illness. 

On examination, the patient was found to be 
an elderly white male. He was well nourished 
and in obvious discomfort. His temperature 
was 99.8°F., pulse 88 and respirations 20. 
Head, eyes, ears, nose, and throat were normal 
upon examination. His chest was clear to per- 
cussion. Voice and breath sounds were normal; 
tactile fremitus was normal] and there were no 
rales. The heart was normal in size, position, 
rate and rhythm, and there were no murmurs. 
His blood pressure was 130/80. His abdomen 
was distended and tympanitic to percussion. 
There was no shifting dullness, no peristaltic 
waves, and borborygmus. An indefinite mass 
was palpable in the lower flank with tenderness 
over the umbilicus. 

When brought to the x-ray department on 
August 6th this patient’s abdomen was found 
distended markedly and highly tympanitic. 
Fluoroscopic and radiographic review of the 
abdomen showed severe inflation of the small 
bowel typical of some type of small bowel 
obstruction. Under such conditions, examina- 
tion of the esophagus, stomach and duodenum 
was omitted, but a barium enema was given 
under fluoroscopic control filling the entire 
colon and parts of the terminal ileum. Marked 
pressure effects were observed along the entire 
course of the colon, but especially in the lower 
descending colon and sigmoid. Otherwise, we 
could not distinguish fluoroscopically conclu- 
sive evidence of primary colonic disease. A 
roentgenogram of the abdomen was obtained 
subsequently in suitable, somewhat oblique 
projection. This confirmed our fluoroscopic im- 
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pression. Fluoroscopic review of the chest 
showed moderate widening of the mediastinum 
as if from aortic enlargement. There was no 
fluoroscopically apparent cardiac enlargement 
or pulmonary disease. Conclusion: Intestinal 
obstruction involving the lower segments of 
the small bowel. (Dr. H. Jarre.) 

Laboratory examinations showed the follow- 
ing: Blood type 4; urine: specific gravity 1.030; 
albumin: negative; sugar: negative; sediment: 
negative; blood: hemoglobin 1614 Gm. (99 per 
cent); red blood cells 4,800,000; white blood 
cells 6,000; polymorphonuclears 63 per cent; 
filaments 60 per cent; non-filaments 3 per cent; 
lymphocytes 36 per cent; eosinophiles 1 per 
cent; the Kahn test was negative. 

When the patient returned from the x-ray 
department, he had a large bowel movement 
and felt better. Intestinal decompression by 
means of Wangensteen suction was instituted 
and the patient was given glucose and saline 
intravenously preparatory to operation. 

He was taken to the operating room on 
August 8th. Under spinal anesthesia, a low 
right rectus incision was made in the abdomen 
which was then opened in layers. The appendix 
had been removed several months previously. 
About 20 cm. above the ileocecal valve, the 
ileum was found to be matted together by the 
firm adherence of several loops of bowel. 
This matting together of the loops of ileum 
in this region was caused by a nodule noted 
in the subserosal layer of the bowel. The loop 
of ileum containing the nodule was resected 
and a three layer end-to-end anastomosis 
was done. A Witzel tube was placed eight 
inches above the anastomosis and brought 
out through a mid-line stab wound. The 
incision was closed in layers after placing 
5 Gm. of sulfanilamide about the abdomen 
in the region of the resection. Continuous 
chromic No. 0 was used for the peritoneum, 
interrupted chromic No. o for the muscle and 
fascia, and Michel skin clips. 

A specimen consisted of 30 cm. of small 
intestine measuring 214 to 3 cm. in diameter. 
The serosal surface was rough and discolored. 
In one area the surface was covered with 
adhesions for a distance of 3 cm. In the mucosa 
of the bowel opposite this area was a small hard 
mass measuring 3 cm. in diameter. On micro- 
scopic examination, extensive fibrosis and 
lymphocytic infiltration was seen in the 
region about the tumor. The tumor itself 
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presented all the characteristic histopatho- 
logical changes of a carcinoid. (Figs. 2 and 3.) 

The postoperative course was smooth except 
for the development of a wound infection 
which was opened and drained on the tenth 
postoperative day. He was discharged on the 
twentieth postoperative day. At present he 
feels very good. His appetite is excellent and his 
bowels move well. 


SUMMARY 


We have presented two cases of carcinoid 
of the ileum. In one of these there was 
partial bowel obstruction caused by the 
tumor (Case 11), while in the other case 
the tumor per se apparently produced the 
symptom complex found with appendiceal 
disease. In neither case, could the diagnosis 
be made preoperatively. In neither case was 
there any evidence of metastasis. The 
treatment of choice must be bowel resection 
in carcinoid of the ileum, not only because 
of the bowel obstruction as found in Case 11 
but also because of the high incidence of 
metastasis found in this type of tumor. We 
believe that this type of tumor must be 
treated like a malignancy of the bowel, L.e., 
by resection, but that the patient can be 
given a good prognosis. Because small 
carcinoids of the ileum sometimes produce 
a symptom complex highly suggestive of 
_recurrent appendicitis, we cannot help but 
wonder how many of these tumors are 
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missed because of the small “button-hole” 
incisions with appendectomy in the so- 
called chronic appendicitis cases. 


CONCLUSIONS 


1. Carcinoid of the ileum although not 
classified with the malignancies patho- 
logically, must be so classified for the pur- 
pose of surgical treatment. 

2. Wide resection of the ileum is the 
treatment of choice. 

3. The prognosis is excellent where 
metastasis has not already occurred. 

4. Patients presenting the symptom 
complex of recurrent appendicitis should 
have incisions adequate for examination of 
the ileum for carcinoid tumors. 
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Dr. Robert Sterling was the medical consultant in 
charge of case 11. 


ECAUSE the original neoplasm is not 
too common, and because of the 
unusual conditions present in this 
case, we considered it worthy of reporting. 

Sarcoma of the uterus is not common, it 
is indeed much less frequent than carcinoma 
of the corpus. Among various clinics and 
reports, about 3.5 to 4 per cent of uterine 
malignancies are sarcomatous. Novak and 
Anderson! found that in a period of twenty- 
five years they encountered only fifty-nine 
cases of sarcoma of the uterus in compari- 
son with 1,263 cases of various other uterine 
malignancies. 

It was C. Meyer and Rudolph Virchow 
who in 1860 presented the first case of a 
uterine sarcoma before the obstetrical 
society of Berlin. Since then, some eighty- 
five years, the subject of uterine sarcoma 
is still in need of additional discussion and 
enlightenment. 

The majority of clinics agree -in their 
statistical figures that the relationship 
between sarcoma and carcinoma are about 
1 to 30 or 40. The greatest age incidence is 
that during or after the menopause. Its 
metastases will find other organs via the 
blood stream, the lymphatics, or by direct 
extension. The liver and lungs are the 
commonest sites for metastases; however, 
other organs, such as the brain, ovary, and 
kidney may also be involved. 

There is no specific predilection for any 
race or color and no definite hereditary 
factors. 

Pathology. While sarcoma of the uterus 
may arise from the muscle fiber of the 
uterus, the connective tissue, or the endo- 
metrium, the commonest source is the 
fibromyomas of the uterus. Our case deals 
with the latter type. 


CHRONIC INVERSION OF THE UTERUS WITH 
FIBROSARCOMA OF THE CORPUS* 


Wa tterR J. REICH, M.D. AND 
CHICAGO, ILLINOIS 


J. NEcCHTOW, M.D. 


The gross appearance of the neoplasm 
will vary; however, the usual site for 
sarcomatous degeneration is in the center 
of fibromyomas. In the usual benign 
fibroid of the corpus the tissue is hard, 
glistening, and has the circular or whorl 
appearance when the tumor is cut; but in 
the sarcomatous changes, the tissue appears 
necrotic or “cooked.” 

Microscopically, the sarcomatous changes 
are very much the same as those of sarcoma 
in other parts of the body. The spindle cell, 
round cell, and various mixed-cell types 
are the usual findings. However, Novak, 
Evans,? and Kimbrough? believe that the 
degree of mitotic activity may reflect the 
severity of the malignancy and its clinical 
prognosis. 

The incidence of sarcomatous degenera- 
tion of fibromyomas is probably .5 to 1 per 
cent. Novak’s findings are about as above 
while Kelly and Cullen in 1g09, found 
about 1.2 per cent; other clinicians and 
pathologists range from .5 to 4 per cent. 

Kimbrough’ states that sarcoma origin- 
ating from fibromyomas bear a much 
brighter prognosis than the primary sar- 
coma; and in his experience the favorable 
ratio was 3 to I. 

The primary sarcomas originated in 
about 75 per cent of women who were in 


the postmenopausal age, and only 10 per » 


cent in younger women. Because of this, 
the incidence of cures are less during the 
menopausal age as compared with the 
younger women. 

An interesting and ingenious prognostic 
method of Evans? and corroborated by 
Kimbrough? in relation to the number of 
mitotic figures per cubic mm. of tissue as to 
the severity of the malignancy, can be 


* From The Department of Gynecology, Cook County Hospital and The Cook County Graduate School; from The 


Hektoen Institute for Medical Research, and from the Service of E. W. Fischmann, M.D., Chicago, Illinois. 
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applied to the sarcomas, both primary and _ not characteristic and the diagnosis is 
secondary types. It may be stated that the usually made during or after surgery or 
more mitotic figures, the more malignant is histologically. However, abnormal uterine 


Fic. 1. Original photograph of inversion showing Fic. 2. Original photograph showing inversion 
tumor mass with patient in lithotomy position. and tumor mass. 


Fic. 3. Microscopic sections of fibrosarcoma. 


the neoplasm; the fewer or absence of bleeding during or after the menopause, 
mitotic figures leads to a less malignant especially when associated with fibroids, 
growth and consequently a better outlook. should make one suspicious of a probable 

Symptomatology of uterine sarcoma is sarcoma of the uterus. Also, an abnormal 
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leukorrhea in a patient with fibroids which 
may or may not be bloody should give 
rise to a possibility of sarcoma uteri; and 
if the discharge becomes foul due to decom- 
position of tissue or necrosis, it may also 
point to sarcoma. We observed a case in 
which abnormally fast growing myomas 
proved to be sarcomatous. 

Our case of uterine fibrosarcoma was 
complicated by complete chronic uterine 
inversion. 

Non-puerperal uterine inversions are 
usually caused by some sort of neoplasms 
of the fundus. These tumors by means of 
traction and in the presence of a relaxed 
uterine wall will create an inversion. It is 
reasonable to assume that without the 
relaxed uterine wall a spontaneous inver- 
sion is almost impossible. Fibromyomas are 
the commonest tumors associated in a non- 
puerperal inversion. 


CASE REPORT 


Mrs. J. S., No. 28928, age seventy-six, 
was admitted to the Gynecological ward of 
the Cook County Hospital on July 20, 1944. 
She spoke no English and data were obtained 
from her husband who spoke English poorly. 
She apparently was in fairly good health 
until one year ago when she noticed vaginal 
bleeding and “‘something bulging”’ through the 
vagina and between her thighs. 

She passed her menopause at the age of fifty. 
Her blood pressure was 116/60; hemoglobin 
80 per cent; red blood cells, 3,850, 000; white 
blood cells, 8,850; ure examination showed 
albumin 0, sugar 0, casts 0. 
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The external genitalia were atrophic. Bartho- 
lins, Skenes, and urethra were negative. 

There was a large necrotic mass protruding 
from the vagina measuring the size of a large 
orange which was elongated. To the right of 
the midline of this mass there was another 
adherent decomposed necrotic tumor measuring 
about 4 by 4.cm., the center of which appeared 
“cooked” while the periphery was yellowish- 
green. It was friable and bled easily on slight 
touch. The whole protruding mass was mark- 
edly edematous and it was impossible to 
reduce it back into the vagina. 

A preoperative diagnosis of chronic uterine 
Inversion was made, accompanied by a de- 
generating fibromyomas. However, malignancy 
was considered as a probability. 

A vaginal hysterectomy was done on August 
31, 1944, and histologic sections proved it to 
be a fibrosarcoma. 


CONCLUSIONS 


Uterme fibromyomas. may undergo 
malignant transformation. 

Statistical data were presented. 

Intrauterine neoplasms predispose to a 
possible spontaneous uterine inversion. 

A case is presented in which the chronic 
inversion was associated with fibrosarcoma. 
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Another CUTTER “first”... 
THE HUMAN 
BLOOD FRACTIONS 


Yes, once again Cutter “pioneers”! This time, with important, 
new blood products—made possible by research in human plasma 
fractionation at Harvard Medical School. These Cutter products, 
made from human blood plasma, offer outstanding advantages 


in surgery and medicine... 


FIBRIN FOAM AND THROMBIN*. . . Cutter’s new 
hemostatic agent. For use in neuro and general 
surgery when hemostats and sutures are imprac- 
tical. Permits faster and easier technic. Made 
from human blood, sponge-like Fibrin Foam is 
non-irritating and absorbable. 


NORMAL SERUM ALBUMIN®*. . . for treatment of 
incipient or actual albuminemias which may be 
reversible—such as those resulting from starva- 
tion and impaired absorption or synthesis; or 
following nephrosis or acute nephritis. Cutter’s 
salt-poor albumin reduces edema (if present) 
and replaces lost albumin until renal function 
is re-established. 

* Made from HUMAN BLOOD 


IMMUNE SERUM GLOBULIN*. . . for measles modi- 
fication. The gamma-globulin fraction of pooled 
normal adult plasma, Cutter’s Immune Serum 
Globulin is 20 times as potent as the original 
human serum. This small dosage volume is rela- 
tively non-reactive, and highly effective. 


HYPERTUSSIS*. . . Cutter’s Anti-Pertussis Serum 
— Human. Produced by hyperimmunization of 
adult donors with Super-Concentrate Phase I 
Pertussis Vaccine. 25 cc. of serum is then concen- 
trated into 2.5 cc. of antibody-bearing globulin. 
Such high potency in small dosage helps to 
reduce pain on injection. 


Cutter Laboratories, Berkeley, California 


Biologicals and 
Pharmaceutical Specialties 
: 
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Final stage in the purification of penicillin—the removal 
of pyrogens by filtration of the penicillin concentrate. 


A GLIMPSE AT THE RECORD 


IN 1940 Merck research on antibiotics concentrated on Peni- 
cillin. 

IN 194] Merck brought about a reciprocal arrangement be- 
tween British and American investigators to spur the production 
of Penicillin in co-operation with the United States and British 
governments. 

IN 1942 Merck supplied Penicillin for the first case of bac- 
teriemia successfully treated with this drug in the United States. 
IN 1943 Merck sent shipments of Penicillin to England by air 
transport for urgent therapeutic use by the United States Army 
Medical Corps. 

IN 1944 AND 1945 Merck produced ever-increasing sup- 
plies of Penicillin for our Armed Forces. 

AND NOW, Merck production of Penicillin has reached a point 
where, in addition to meeting continuing military requirements, 
large quantities are being produced for civilian medical needs. 


Literature on request 


Penicillin Merck meets the 
recognized high standard of 
quality established for all 
Merck products. It is subjected 
to repeated tests and control 
procedures throughout every 
step of the production process, 
and the finished product is 
assayed, tested, and approved 
under rigid standards estab- 
lished by the Food and Drug 
Administration and by the 
Merck Analytical Laboratories. 
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PENICILLIN 


ViERCK 


ACCEPTLD 


MERCK & €O., Int. Manufacturing Chemists RAHWAY, N. J. 


In Canada: MERCK & CO., Ltd., Montreal » Toronto + Valleyfield 
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‘““HEMOSTAT, NURSE !""—The tense request that “signifies bleeding— 
perhaps a capillary deep in the tissues releasing enough blood to obscure 
the field—sponges and hemostats—annoying and time consuming for 


the surgeon. 


“KOAGAMIN , NURSE! —The order of preoperative precaution. 


KOAGAMIN reduces the bleeding and clotting time!. Intravenous in- 
jection gives maximum activity in 15 minutes. Intramuscular route 
yields maximum activity in 30 to 60 minutes and bleeding control 
persists for an hour or more? “— controlled bleeding — less strain 


and time saved for the surgeon, 


KOAGAMIN for control of bleeding—a reliable, non-toxic and non- 


irritating parenteral solution’. Carefully controlled and standardized. 


KOAGAMIN is indicated wherever obscure or inaccessible venous or 
capillary bleeding should be controlled. Available in 10cc vials from 
physicians’ supply houses and other drug channels throughout the 
United States and Canada. 


Literature on request 
(CHATHAM PHARMACEUTICALS. INC., 
2. ‘NEW JERSEY. U.S.A. 


Distributed in Canada by FISHER & BURPE, LTD., Winnipeg, Manitoba 


1. Blain, A. W. and ‘Campbell, K. N.—Arch. of Surg., 44.1117, (June) 1942. 
2. Hulse, William F.— Arch. of Otolaryngal., 37:831, (June) 1943. 
3. Herbst, W. P., and Wernstetn, J. J.—Jour. Urology, 51:325, (March) 1944. 


*KOAGAMIN is the registered trade mark of Chatham Pharmaceuticals, Inc. 
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betore washing The hands, 
has this added advantage 


To make hands hygienically clean before 
examining and treating patients, frequent 
scrubbings are necessary. But if a cream 
‘. or lotion is applied after washing to 
F prevent redness or roughness some of the 
hygienic value of soap and water cleans- 
ing undoubtedly is lost. 

For this reason many professional men 
and women regularly use TRUSHAY, the 


lotion that was specially formulated to 


TRUSHAY 


A Product of BRISTOL-MYERS COMPANY 


be smoothed on before washing the hands. 

TRUSHAY guards against depletion of 
sebum, the skin’s natural lubricant... aids 
in keeping the dermal tissue normal and 
unbroken. 

And since TRUsHAY is applied before 
washing, it preserves the hygienic benefits 
of soap and water cleansing and yet helps 
keep hands soft, smooth and supple. Why 


not try a bottle of TRusHAY today? 


THE | 
“BEFOREHAND” 
LOTION 


”'19 NF West 50th Street, New York 20, New York 
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Toward a Better World 


THE ELECTRIC EYE (photoel2ctric cell) is now used in 
the bottling of foods and beverages. When virtually 
invisible foreign particles occur, the beam is 

broken and the imperfect unit is automatically 
discarded from the production line—a great 
scientific advance in safeguarding health. 


SIAL, 


Another marked example of scientific and sociological advancement 
is Lanteen Medical Laboratories’ promotion of Lanteen 
products—leaders in their field, produced under 


the most rigid scientific standards. 


Instruction of patients in the use of the Lanteen Flat Spring 
Diaphragm is simple, and proper placement is assured when 
largest comfortable size is fitted. Because the diaphragm is 
collapsible in one plane only, the outer rim cannot be forced 
into the pubic arch if the entering rim becomes lodged against 
the cervix. No inserter is required. Advertised exclusively to 
the medical profession...available only through ethical sources. 
Complete sample package upon request. 


ING IN 


LANTEEN MEDICAL LABORATORIES, INC. « CHICAGO 10 
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The“red cell carousel” is a prime requisite for life: 
and adequate iron a prime requisite for erythropoei- 
osis. No preparation has ever excelled ‘Tabloid’ 
‘Ferad’™ as a uniquely well-tolerated source of iron 
for secondary anemias. ‘Tabloid’ ‘Ferad’ offers the 
most effective therapeutic form of iron for iron 
deficiencies—Ferrous Sulfate, Anhydrous, gr. 3 


together with Sodium Carbonate, Anhydrous, gr. 2 


* This product replaces 


for optimal gastric tolerance. 
‘Tabloid’ ‘Ferad’ No.2 


‘TABLOID’ ‘FERAD’ 


Bottles of 100 and 500...‘Tabloid’ and ‘Ferad’ Reg. Trademarks 


en WELLCOME & CO. (U.S.A.) INC., 9 & II EAST 41ST ST., NEW YORK I7, N.Y. 
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gentle reminder 


For the patient with functional constipation, 
‘AGAROL’* Emulsion serves as a.gentle 
reminder rather than a violent summons. This 
emulsion of mineral oil with phenolphthalein 
and an agar-gel permits effective, yet gentle 
relief through: 


1. Replacement of lubricating factors with 
highly emulsified mineral oil and a colloidal 
gel similar to mucin in its lubricating 
properties. 


. Replacement of moisture through its 
distinctive hydrophilic action, 

. Minimal threshold stimulation of 
peristaltic activity. 


These actions are integrated to promote the 
formation of a consolidated, lubricated and 
easily passed ecal mass. Simultaneously, they 
encourage physiologic restoration of the 
patient’s own evacuatory mechanisms. 


For additional pharmaceutical details consult your pharmacist —for more 


extensive medical data write Medical Division of William R. Warner & Co. 


Willem? NARN ER encQ.Se 113 WEST 18TH STREET, NEW YORK 11, N. Y. 


C 9 
ALATO! 


phenolphthalein and an agar-gel. 
Dispensed in bottles of Trademark Reg. U S. Pat. Off. 
6, 10 and 16 fluidounces. 
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Chick No. 531 


BETA-CONCEMIN 


BRAND 


VITAMIN B COMPLEX 


@ Here’s a chicken—one of the scrawn- 
iest, most miserable-looking chickens 
you ever saw. He got what was supposed 
to be a good diet, including all the 
established vitamins. 


e@ Now, this barnyard bonanza had the 
same start in life, and got the same diet 
... plus 1% of the Special Liver Frac- 
tion used as the base of Beta-Concemin. 
He has better and longer feathers, a 
terrific weight advantage, more hemo- 
globin, and an infinitely better life 
expectancy. 


@ FOR YOUR PATIENTS, extra-good- 
tasting Elixir Beta-Concemin provides 
the established B vitamins in high 
potency, fortified with this Special 
Liver Fraction rich in the whole B 
complex from this complete, natural 
source. 


| A [ | 100’s 


With Ferrous Sulfate 


Trademark ‘‘Beta-Concemin” 
Reg. U. S. Pat. Off. 
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LEFT—A pH of 3.86 to 4.45, found in the normal vagina (intermen- 
strual period), favors the growth of harmless Déderlein bacilli, normal 
inhabitants of the vaginal tract. Massengill Powder solution presents a 
pH of 3.5 to 4.5. 


RIGHT—The pH range, 5.0 to 9.0, most favcrable to the develop- 
ment of pathogenic organisms. 


SINE the average woman wants and 

needs advice regarding a proper 
douche, her physician is confronted by 
the problem of choosing an effective 
preparation which at the same time is 
safe, noncaustic and nonirritating. Mas- 
sengill Powder may be recommended 
with assurance because it combines 
therapeutic efficacy, preventive action 
and hygienic value, with virtual freedom 
from irritant properties. Its particular 
advantage lies in control of vaginal pH. 

The normal vagina is protected 


against the influence of pathogenic or- 
ganisms by a pH incompatible with their 
growth. Hence restoration of a normal 
PH presents the simplest, most direct 
form of vaginal therapy. Massengill 
Powder, by providing the desired pH, 
represents a powerful antibacterial 
weapon. 

Due to its effect upon vaginal pH and 
to its cleansing action, Massengill Pow- 
der solution is equally suitable for use 
in personal hygiene and in the therapy 
of a wide range of vaginal affections. 


MASSENGILL 


POWDER 


Massengill Powder is supplied in glass jars 


in 3-0z., 6-0z., 16-0z., and 5-lb. sizes. 


THE S. E. MASSENGILL COMPANY 


Bristol, Tenn.-Va. 


NEW YORK « SAN FRANCISCO « KANSAS CITY 


vAG! NAL MICR oOoRG ANIS MS 
98-44 
\ 
MONILIA 
sTREPTOCOCS! 
\ sTAPHYLOCOCC! 
gonococc! 
pH 3.0 4.0 5.0 6.0 7.0 8.0 9.0 
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Vanco Sanitary Sheet Apparatus 


A Clean Sheet for Every Patient 


NEW CLEAN, WHITE PAPER SHEET IS PULLED DOWN ON 
THE EXAMINING TABLE. 


Sonn ag TEAR, THE SHEET IS REMOVED FROM THE 


OVERED AGAIN WiTH A NEW SHEET, THE TABLE IS 
READY FOR THE NEXT PATIENT. 


Adujstible and easily attached to either wood 
or metal table, this Vanco fixture holds approxi- 
mately 300 sheets of soft, snow-white paper of 
special pliable texture. 

Fastidious patients will welcome this innova- 

tion. Neat. Sanitary. Comfortable. An ingeni- 
ous device prevents slipping of sheet, and affords 
complete protection for your patients. 
No more laundry bills. No more expense 
for new linen. Vanco complete $10.50 
each. Extra rolls (approximately 300 appli- 
cations) $3.00 each. 


Patented 


Write for literature. Order through your dealer. 


FRED HASLAM & CO., INC. 83 Pulaski St. Brooklyn, N. Y. 


Lempert 
Fenestration Outfit 
This model, No. 417W, is equipped 


with positive-acting, indirect-drive, dou- 
ble rotary pump, with explosion-proof 
features, 30-0z. snap-fit suction bottle 
with overflow trap and regulator; 32-oz. 
pressure irrigating bottle with Lempert 
irrigating handle, and pressure tube for 


spraying. 


-» SORENSEN 


Factory, General Office and Showroom 


403 EAST 62nd ST. NEW YORK 21, N. Y 
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SURGERY—Two Weeks Intensive Course in Surgical 
Technique starting June 17, July 15, July 29, and 
every two weeks thereafter. 

Four Weeks Course in General Surgery starting 
July 15, August 12, September 9. 

One Week Surgery Colon and Rectum starting 
June 10. 

One Week Course in Thoracic Surgery starting 
May 13 and June 3. 


GYNECOLOGY—Two Weeks Intensive Course start- 
ing September 23. 
One Week Personal Course in Vaginal Approach 


COOK COUNTY 
GRADUATE SCHOOL OF MEDICINE 


(In affiliation with COOK COUNTY HOSPITAL) Incorporated not for profit 


Announces continuous courses 


to Pelvic Surgery starting June 10 and September 
16. 

OBSTETRICS—Two Weeks Intensive Course start’ 
ing September 9. 

MEDICINE—Two Weeks Intensive Course starting 
May 13 and June 17. 

ELECTROCARDIOGRAPHY & HEART DISEASE 
—Two Weeks Intensive Course starting August 5. 

GASTROSCOPY & GASTROENTEROLOGY— 
Two Weeks Personal Course June 3. 

DERMATOLOGY & SYPHILOLOGY—Two Weeks 
Course starting May 20. 


GENERAL, INTENSIVE AND SPECIAL COURSES IN ALL BRANCHES OF MEDICINE, SURGERY AND THE SPECIALTIES 


Teaching Faculty—Attending Staff of 


COOK COUNTY HOSPITAL 
Address: Registrar, 427 South Honore Street, Chicago 12, Illinois 


ROENTGENOLOGY 


A comprehensive review of the physics and higher 
mathematics involved, film interpretation, all stand- 
ard general roentgen diagnostic procedures, methods 
of application and doses of radiation therapy, both 
x-fay and radium, standard and special fluoroscopic 
procedures. A review of dermatological lesions and 
tumors susceptible to roentgen therapy is given, 
together with methods and dosage calculation of 
treatments. Special attention is given to the newer 
diagnostic methods associated with the employment 
of contrast media, such as bronchography with 
Lipiodol, uterosalpingography, visualization of 
cardiac chambers, peri-renal insufflation and myelog- 
raphy. Discussions covering roentgen departmental 
management are also included. 


THE NEW YORK POLYCLINIC 
MEDICAL SCHOOL AND HOSPITAL 


(ORGANIZED 1881) 
(The Pioneer Post-Graduate Medical Institution in America.) 


PHYSICAL THERAPY 


Didactic lectures and active clinical appli- 
cation of all present-day methods of phys- 
ical therapy in internal medicine, general 
and traumatic surgery, gynecology, urol- 
ogy, dermatology, neurology and pedi- 
atrics. Special demonstrations in minor 
electrosurgery, electrodiagnosis, fever 
therapy, hydrotherapy including colonic 
therapy, light therapy. 


FOR INFORMATION ADDRESS 


MEDICAL EXECUTIVE OFFICER, 345 West 50th Street, NEW YORK 19 


= 
| 


PADGETT-HOOD DERMATOME 


By means of this unique instrument a sheet 
of skin of uniform thickness may be cut 
at any predetermined level the size of the 
drum (4 x 8 inches) from any area of the 
body. Those who have used the derma- 
tome state that it simplifies the technique 
and enlarges considerably the whole field 
of skin grafting. Same blade used for drum 
may be placed in handle and used to cut 
razor grafts or for honing blade. Rubber cement for the drum and donor 
area also is available, as well as a knife sharpening service. 


Manufactured and sold by 


The Kansas City Assemblage Company 


609 EAST 17th ST., KANSAS CITY 8, MO. 
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Keep The Mouth 
And Throat Clean 


A SIMPLE TEST — Rinse mouth and throat thoroughly with Lavoris diluted half with 
water, and expel into basin of clear water. Note the amount of stringy matter expelled. 
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An 
Improved Device 
for Treatment 


of Inoperable 


Uterine Prolapse 


The Emmert-Gellhorn Pessary with new drainage features 


In this modification by Dr. Frederick VY. Emmert, 
the original Gellhorn pessary for relief of inoperable 
prolapse has been improved with great success. The 
new pessary is made of one piece of Neicomold, a 
boilable synthetic material, unbreakable, smooth and 
unaffected by the genital secretions. Neither does it 
irritate or affect the vaginal mucosa. Instead of a 


secretions. Fewer removals of the pessary for clean- 
ing are thus needed; a great benefit to aged patients. 
For greater comfort, the stem is 14 inch shorter 
than that of the former pattern, and has no knob. The 
stem, 7 is hollowed to permit easy grasp for 
removal. 


8E5162A—Emmert-Gellhorn Pessary, diameter 2 or 


solid stem, the Emmert-Gellhorn pessary employs a 
stem drilled throughout its length. This offers the 
advantage of drainage, preventing accumulation of 


2% inches, state size, each. $225 
8E5162B—Special Sizes—214, 234 or 3 in., each. $2.75 


ALOE COMPANY 


1831 Olive St. — St. Louis 3, Mo. 


offer widely recognized advantages in skin coaptation. 
These superior wound clips may be easily and quickly re- 
moved from the wound by simply compressing the integral 
spurs with an ordinary forceps or hemostat. Upon with- 
drawal, the arc described by the perfectly aligned teeth 
is identical to that of insertion. This exclusive Serature fea- 
ture tends to reduce pain . . . minimizes the possibility of 

tissue damage .. . facilitates the clinical procedure. 


MOST ECONOMICAL 

Serature “spur Wound Clips may be used repeatedly . .. 

a distinctive highlight from the standpoint of economy. 

Your dealer can supply you 


PROPPER MANUFACTURING COMPANY 
10-34 44th Drive Long Island City 1, N. Y. 


‘iade of finest non-corrosive nickel silver, they may be 
sterilized by boiling, autoclave or by immersion in an effi- 
cient sterilizing solution. Available in 12, 14, 16, 18 mm. sizes. 
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ALL THE NUTRIENTS 
foe a Trad 


Because of the recognized relationship 
between rapid postsurgical recovery and 
satisfaction of metabolic requirements, 
modern nutritional practice advocates post- 
operative feeding as early as possible. As a 
component of the postsurgical dietary, the 
delicious food drink which results from 
mixing Ovaltine with milk offers many 
nutritional advantages. Palatable and re- 
freshing in taste, it can be given as soon as 
nutrient liquids are tolerated, and usually 
proves acceptable though other foods may 
be refused. 


This delightful food supplement sup- 
plies a wealth of essential nutrients re- 
quired in the recovery and healing proc- 
esses— biologically adequate protein, 
readily utilized carbohydrate, easily emul- 
sified fat, essential B complex and other 
vitamins including ascorbic acid, and 
necessary minerals. Thus it provides all the 
nutrients considered essential, in easily 
assimilated form, a factor of particular 
importance in abdominal surgery. Few 
dietary supplements can equal this food 
drink for early postoperative feeding. 


THE WANDER COMPANY, 360 N. MICHIGAN AVE., CHICAGO 1, ILL. 


CARBOHYDRATE 


PHOSPHORUS ..... 


*Based on average reported values for milk. 


Three servings daily of Ovaltine, each made of 
Y% oz. of Ovaltine and 8 oz. of whole milk,* provide: 
CALORIES 


669 VITAMINA ...... 3000 1.U. 
31.5 Gm. RIBOFLAVIN. ..... 
1.12 Gm. VITAMIN 
0.939 Gm. VITAMIND ...... 
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NEO MULTI-VI CAPSULES 


Each capsule provides nine vitamins—including 
all clinically established vitamins in amounts which 
meet or exceed adult Recommended Dietary 
Allowances*, yet are not wastefully in excess of 
the needs of the average patient for whom such 
multiple vitamin reinforcement is indicated. This 
tational formulation alone makes for economy 
in use—but beyond this is the fact that White’s 
Neo Multi-Vi was purposely priced to provide 
maximum economy-to-patient. 


Bottles of 25, 100, 500, 1000 and 5000 capsules. 


Ethically promoted—not advertised to the laity. 


*Food and Nutrition Board, National Research Council. “Recom- 
mended Dietary Allowances’”’ Rev. 1945 are, of course, substantially 
above “Minimum Daily Requirements” promulgated by F. & D. A. 
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Couto twig BE Your House 7 


Now that the war’s over and a lot more civilian 
goods are on the market, it’s a big temptation 
to spend just about all you make, and not put 
anything aside. 

But to fall for that temptation is plenty dan- 
gerous. It’s like trying to live in the house above 
—a house that might come tumbling down about 
your ears at the first little blow of hard luck. 

Right now the best possible way to keep your 
finances in sound shape is to save regularly—by 
buying U. S. Savings Bonds through the Payroll 
Plan. 

These Bonds are exactly like War Bonds. 
Millions of Americans have found them the 


safest, easiest, surest way to save. The U.S.A. 
protects every dollar you invest—and Uncle Sam 
gives you his personal guarantee that, in just 
ten years, you'll get four dollars back for every 
three you put in! 

If you stick with the Payroll Savings Plan, 
you'll not only guard against rainy days, you’ll 
also be storing up money for the really important 
things—like sending your children to college, 
traveling, or buying a home. 

So—any way you look at it—isn’t it smart to 
buy every single U. S. Bond you can possibly 
afford! 

Stick with the Payroll Savings Plan! 


SAVE THE EASY WAY...BUY YOUR BONDS 
THROUGH PAYROLL SAVINGS 


THE AMERICAN JOURNAL OF SURGERY 


This is an official U. S. Treasury advertisement—prepared under auspices of 
Treasury Department and Advertising Council 
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Agreeable Iron... 


Marked freedom from gastro-intestinal distress is an outstand- 


ing property of Fergon—Stearns’ stabilized ferrous gluconate. 


Even patients intolerant to other forms of iron accept Fergon 
readily . . . and most patients show more efficient utilization . .. 


more rapid hemoglobin gain. 


-Fergon 


STEARNS FERROUS GLUCOWATE 


For Hypochromic Anemias 


THERAPEUTIC APPRAISAL: Better 
Tolerated—Fergon is only slightly ion- 
ized, therefore virtually non-irritating 
even when administered before meals. 


Better Absorbed — Fergon is soluble’ 


throughout the entire pH range of the 
gastro-intestinal tract. Better Utilized— 
as shown by comparative clinical 
studies.* 


INDICATED in the treatment and pre- 
vention of hypochromic anemias, 


especially in patients intolerant to 
other forms of iron. 


AVERAGE DOSE for adults is 3 to 6 
tablets (5 gr.) or 4 to 8 teaspoonfuls of 
elixir daily; for children, 1 to 4 tablets 
(2% gr.) or 1 to 4 teaspoonfuls of elixir 
daily. 


SUPPLIED as 5% elixir, bottles of 6 
and 16 fil. 0z.; 24 gr. tablets, bottles of 
100; 5 gr. tablets, bottles of 100, 500 
and 1000, 


A trial supply will gladly be sent on request. 


Stearn Se Company 


Division 


DETROIT 31, MICHIGAN 


NEW YORK KANSAS CITY ‘SAN FRANCISCO WINDSOR, ONTARIO SYDNEY, AUSTRALIA AUCKLAND, NEW ZEALAND 


*Reznikoff, P., and Goebel, W. F.; J. Clin. Investigation 16:547, 1937 Trade-Mark Fergon Reg. U.S. Pat. Off. 
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Wyeth 


REG. U. S. PAT. OFF. 


POSTOPERATIVE ANEMIA 


may be a serious obstacle to recovery. Whether the 
anemia is due to hemorrhage, pre-existing disease or 
reduced iron intake, it will respond to treatment with 
ferrous sulfate. 

The daily dose of HEMATINIC PLASTULES* pro- 
vides 15 grains of exsiccated ferrous sulfate in a semi- 
liquid medium which facilitates utilization. 


*REG. U. S. PAT. OFF. 


HEMATINIC PLASTULES 


PLAIN 
Dose: 3 Plastules daily 


HEMATINIC PLASTULES 


WITH LIVER CONCENTRATE 
Dose: 6 Plastules daily 
Bottles of 50, 100 and 1000 


WYETH INCORPORATED PHILADELPHIA 


PA. 
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The New, Completely Rewritten, 3rd Edition 


MODERN DRUG ENCYCLOPEDIA 
AND THERAPEUTIC INDEX 


Edited by ALEXANDER B. GUTMAN, M.D., F.A.C.P: 


f Physicians and Surgeon 


TIME-SAVING volume presents 8140 Ethical drugs of 
American pharmaceutical manufacturers that doctors use 
in their every-day practice. With this service on your desk, you 
may quickly refer to any medicinal preparation, Therapeuti- 
cally, Alphabetically or by Manufacturer, and find its com- 
position (with structural formulas), action, uses, supply and 
dosage, as well as cautions and contraindications. 

The new third edition has been completely rewritten and 
reset. In the five years that have elapsed since the publication 
of the second edition, purchasers everywhere have been lavish 
in their praise of this service. 

KEPT UP TO DATE 


New Modern Drugs, which completely describes new drugs 
placed on the market, is issued quarterly and is sent to pur- 
chasers of the Drug Encyclopedia at no extra charge. 


CONCISE - COMPLETE AUTHORITATIVE 


Invaluable ! 
WAS hae — Your book is invaluable and unique—indis- 
‘> ble, in fact, to me. 
pensable, 
This book has saved us a lot of time, given us 
much valuable knowledge. We will always buy 
the new: one. Keep it high type. That's your 
market. 
Splendid! 
This is a splendid service, I could not get along 
without it. 
Circulars and catalogs are mislaid. Not so, if 
in a book. The book makes a grand reference. 
I refer to it every day. It is my bible. I am in 
love with the book. 


Approximately 1200 pages 


and reset NEW MODERN DRUGS 49 W. 45th St., New York 19, N. Y. 


handsomely bound Enclosed is the sum of ten dollars ($10.00) for which please send 
Size me postpaid GuTmMaANn’s Mopern Druc ENCYCLOPEDIA AND 
THERAPEUTIC INDEX AND New Mopern Druss. (Remittance must 


Price postage prepaid $10.00 accompany order.) 


NEW MODERN DRUGS 
49 W. 45th St.. New York 19, N. Y. 
CITY AND ZONE 
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Iron-deficiency anemia is a factor to be considered in 
pre and postoperative conditions. Hence, we suggest 
that you prescribe Copperin routinely for a period 
preceding and following surgery. Copperin stimu- 
lates the hematopoietic system—provides material 
for replacement of hemoglobin—increases the red 
blood cell count. 


Because in Copperin iron ammonium citrate is com- 
bined with the catalyst copper sulphate, there is a 
greater utilization of the iron by the system. For this 
reason the iron content per capsule is purposely 
small—32 Mgm. As there is no stomach irritation or 
constipating effect from Copperin, it is exceptionally 
well adapted to routine use. In two strengths: 
Copperin ‘‘A”’ for adults; Copperin ‘‘B’’ for children. 


Liberal professional samples gladly sent on request 


MYRON L. WALKER COMPANY, Inc. 


Mount Vernon New York 
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IS THE WET PACK TREATMENT 


of superficial indolent ulcers and other skin lesions with 


TYROTHRICIN ... «a most important antibiotic agent. 


TYROTHRICIN, used in wet packs or by irrigation, is effective 
against streptococcic, staphylococcic and pneumococcic infec- 
tions of superficial tissues, deeper tissues made accessible by 
surgical procedures, and body cavities in which there is no 


direct communication with the blood stream. 


Supplied in 10 cc. and 50 cc. vials as a 2 per cent solution, to be diluted with sterile distilled 
water before use. Tyrothricin is intended for topical use only, and is not to be injected. 


PARKE, DAVIS & COMPANY © 
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a The velvety white smoothness and.esthetic appeal of 
a Ortho-Creme Vaginal Cream have made it the con- 
i traceptive of choice for women who prefer a cream to : 
a jelly. ORTHO-CREME Vaginal Cream, like ORTHO- 
i eae GYNOL Vaginal Jelly, is effectively yand promptly 
Bee oS spermicidal, readily miscible with vaginal secre- 
‘tions... yet is distinctively different in consistency 
... with the touch of a fine cosmetic cream. It 
is non-irritating to tissues and may be safely 
used over prolonged periods. 
; 
a _ ORTHO PHARMACEUTICAL CORP., LINDEN, N. J. 
WHEN A CONTRACEPTIVE CREAM 1S PREFERRED 
| 
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90% of Secondary Amenorrhea 
Cases Relieved by Lutocylin 


“The absence of menstrual bleeding is the 
cause of much concern in women.””* In such 
patients best assurance is the re-establish- 
ment of regular bleeding as early as possible. 


The treatment of secondary amenorrhea 
with progesterone alone, or in combina- 
tion with estrogen, is based on the ability 
of these substances to produce “with- 
drawal bleeding,” that is, an episode of 
uterine bleeding occurring a few days after 
cessation of therapy. 


In such cases of menstrual dysfunction 
either one of two suggested methods of 
treatment may be employed. 


LUTOCYLIN... parenteral progesterone, 
in dosages of 50 mg., administered in 
two injections of 25 mg. each, or five in- 
jections of 10 mg. each, on successive 
days, will produce an episode of uterine 
bleeding. 


Alternative method... 


BEN-OVOCYLIN ... parenteral form 
of estrogenic substance in 2.5 mg. dose 
mixed with LUTOCYLIN in 12.5 mg. dose 
in the same syringe. The injection should 
be made on two successive days, 


With either method the treatment may ad- 
vantageously be repeated at monthly inter- 
vals for several months in order to induce 
spontaneous menstruation. 


*Zondek, ‘‘Simplified Hormonal Treat t of A or. 
thea,’’ Jour. A.M.A., February 28, 1942. 


Lutocylin and Ben-Ovocylin—-Trademarks Reg. Pat. Off. 


ey CIBA PHARMACEUTICAL PRODUCTS, INC., SUMMIT, NEW JERSEY 
In Canada : Ciba Company Ltd., Montreal 
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